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FOREWORD 


The world of science is a world of paradox and 
controversy. There are those who believe firmly 
that science is a steady, logical accumulation of 
knowledge which will bring us even closer to the 
truth. There are others, notably the scientist- 
historian Thomas 8S. Kuhn, who depict scientific 
progress more as a series of increasingly complex, 
violent intellectual revolutions separated by 
prolonged periods of dogmatic tranquility. Based 
on my own experience I am tending more and more to 
Side with Kuhn. We are currently approaching the 
end of “alone period of relative trandus ii ty 10 
the health sciences. The signs of revolution are 
everywhere: within the health professions there 
has been a dramatic ascendance of holistic medicine 
and humanistic psychology; other factions have 
brought empirical disciplines such as acupuncture 
and Eastern meditations to the public's attention; 
finally, we have seen the movement of literally 
millions of people through neatly packaged, non- 
professional weekend marathons in search of "better" 
mental health. 


In the minds of many, biofeedback is a part of this 
revolution. In some ways this is true, but, in 
fact, biofeedback represents itsS own separate and 
clearly less divergent revolution. To the extent 
that frustrated clinicians and desperate patients 
have provided the motivational basis for the dev- 
elopment of this alternative approach to treatment, 
biofeedback reflects the current shortcomings of 
the medical model. Moreover, by its very nature 
biofeedback must deal with the whole person and 
invokes the central element of individual respon- 
Sibi hity-. 


Biofeedback, however, has its roots in laboratory 
science and in technology. Its strongest advocates 
embrace pathophysiological concepts and employ 
logical investigation in seeking answers to im- 
portant questions of mechanism and effective 
therapeutic application. Its premises are psycho- 
physiological and consistent with some of the 

most fundamental concepts of biology. More than 
any of the other revolutionary elements, the 

field of biofeedback has brought scientist and 
clinician together in search of constructive 
advancement. 


As with more traditional health fields, while 
controlled scientific investigation continues to 
examine and organize this area, clinicians press 
onward with its therapeutic application. In the 
right hands_this application aS cautious. insight— 
ful and directed not only toward immediate 
dividends, but also to the careful collection of 
relevant information and a systematic contrib- 
ution -to the future of the. field. 


The Biofeedback Institute of San Francisco, and 

its director, Dr. George Fuller, has been dedicated 
TOMES _CAautbLOUS— COnbrilbitory papproach... f72 om s 
to integrate developments in the field of bio- 
feedback with traditional clinical practice ded 

to the gradual. compiling—of materials fora manual. 
This text, while clearly directed to the novice, 
presents important background information. and a 
concise overview of the fundamental concept and 
technology of clinical biofeedback. Years of 
practical experience together with the careful 
cataloging of methods, applications and potential 
outcomes are represented. 


ak 


I congratulate Dr. Fuller for the sound profes- 

Sional guidelines which he presents and for the 

effort made to provide a well organized, compre- 
hensive and highly ethical introduction to this 

important new pathway of rebellion. 


MB: Sterman. eae. 
Los Angeles, California 
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PREFACE 


Long in demand has been a clinical manual which 
discusses the very real practical problems which 
face clinicians who integrate biofeedback into 
their practices. This manual reflects the combined 
expertise of a multidisciplinary staff-of psychia- 
trists, psychologists, physical therapists and 
others in the treatment of numerous psychophysio- 
Logical disorders: 


This book is meant to be a manual for the profes- 
Sional who uses or plans to use biofeedback 
clinically. It suggests procedures and methods 
that have been effective over the past five years 
at the Biofeedback Institute of San Francisco. The 
methods are not necessarily the correct ones, but 
they have proven most effective in our setting and 
might generate ideas in your practice of biofeed- 
back. While our work continues, constant reassess- 
ment and revision of these procedures will, of 
necessity, take place. It is a continuing process. 


Readers should bear in mind also that this book 
represents a practical manual rather than a 
scholarly work. ePortdons such as» Clinmeal 
Applications are necessarily condensed. The 
description and differential diagnosis highlights 
should not be used as a substitute for a thorough 
work-up by a qualified physician. These descrip- 
tions are intended to capsulize the most relevant 
features of the disorder in order to aid the 
clinician in appropriate treatment or referral. 


In short, this is a guide not a cookbook. The 
application of biofeedback requires an awareness of 
the limitations of one's training and experience, 
whether it is used to facilitate self-growth in 

an educational model or for the treatment of a 


SEY. 


cardiac arrhythmia in a medical model. 


While much has been published in the research lit- 
erature in biofeedback, there is pitifully little 
that is available by the clinician or for the 
clinician. Few clinicians have the predilection 
or pressure to write since the focus is on treat- 
ment rather than publication, as in the "publish 
or perish" model. Additionally, most research 
studies are dissimilar to the kinds of issues and 
problems encountered in the clinical practice of 
biofeedback. While it is true that the research 
(such as that published in the Aldine-Atherton 
Annuals and Biofeedback and Self Regulation 
Journal) is of high quality and has importance to 
the application of biofeedback, the articles 
rarely address themselves to the more immediate 
problems of clinical practice. 


This manual is intended to provide reference, 
guide and text functions to a variety of different 
practitioners. It may be used by experienced 
biofeedback clinicians to compare procedures with 
their own and to stimulate thinking and provide 
different perspectives. It is also intended for 
the beginning biofeedback therapist, student and 
biofeedback assistant to be used in training pro- 
grams and to provide a philosophy and framework 
for development. In addition, others in biofeed- 
back research, medicine, psychology, physiology 
and related areas may find ideas, summaries, 
research format and findings, recordkeeping forms 
and other features of this book useful in their 
own work. 


I have attempted, as much as possible, to avoid 
jargon so that the concepts are understandable by 
readers of diverse backgrounds. Throughout the 


book, I refer interchangeably to the "client," 


"person," "patient" since these terms represent 
different models of approach, (i.e., medical, 
humanistic, educational, etc.). The reader will 


note an absence of the plethora of citations, 
extensive survey of the literature and convoluted 
structure of most texts. This has been done in 
order to fulfill the requirements of a brief and 
readable manual. 


Many of the ideas are original, but many are 
derived from my associates and patients and from 
numerous articles, talks and workshops. For the 
occasions in which full and due credit was not 
given or some piece of information was omitted, 
please correspond with me so that I might rectify 
the problem in any future editions. 


I would like to take this opportunity to express 
my pleasure and personal education in having been 
a part of the very exciting and vital early de- 
velopment of biofeedback with such people as 
Barry Sterman, Erik Peper, Joe Kamiya, Chuck 
Stroebel, Elmer and Alyce Green, Ed Wortz, Tom 
Budzynski, Johann Stoyva, Gary Schwartz, Mel 
Werback, Barbara Brown, Dave French, Chuck Leeb, 
Ken Greene, Ken Pelletier, Dave Paskewitz, many 
of whom are now among my closest friends. 


I wish to thank the following people for their in- 
valuable assistance on the preparation of this 
manuscript and without whose urging and support, 
it would not have been written. First and fore- 
most, I thank my colleagues at the Biofeedback 
Institute of San Francisco: Jim Anderson, Alan 
Brauer, Toby Decker, DeLee Lantz, Fred Lasker, 
Steve Locke, Ed May, Larry Meredith, Bob Mithun, 
Suzanne Sampson, Pennie Sempell, Leslie Tauber 

and Maritya Taylor, for their input of time, 


Saif al 


energy and expertise. From the early years of 
formation in which the Institute was just an idea, 
to the commitment of personal involvement and, to 
the staff meetings, training programs and per- 
sonal friendships, we have functioned as a very 
effective and sharing group of individual prac- 
titioners, each giving to the other what was 
lacking. I wish to especially thank a recent 
a0dGgit 1OnNsto. Ourlgroup, Sol Hamel, for has major 
investment of time and effort in the revision 

and further development of the clinical research. 
His dissertation on data collection and evalua- 
tion of biofeedback treatment at the Institute 
represents a major portion of the clinical re- 
Searchesecti0n .0f this book. 


I am also grateful to Pennie Sempell,and Chrys 
Rudolph and Nancy O'Donnell ,for their sensitive 
criticism of many portions of the manuscript as 
well as typing and editing assistance. 


Finally, I wish to acknowledge the various 
articles and correspondence, from which ideas were 
freely incorporated and compared, especially in 
the applications section. I hope you enjoy and 
get value from this edition as much as I have. 


George D. Fuller 


San Francisco, 1977 
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CHAPTER I INTRODUCTION 
Se re Se ere hs ee es ee ee ee eee 


In this section, I will discuss what biofeedback 
is,what it does and something about its difference 
and similarities to meditation and relaxation. 
Also covered is a brief description of what is 
used and how it is used clinically. The chapter 
is able to stand alone and can be used as a re- 
print for those who ask "What is biofeedback?" 

It is followed by more detailed introductory 
comments and biofeedback history for the practi- 
tioner. (Definition revision by Pennie Sempell). 


What is Biofeedback? 


Biofeedback is the use of instrumentation to 
mirror psychophysiological processes of which the 
individual is not normally aware and which may be 
brought under voluntary control. This means 
giving a person immediate information about his or her 
own’ biological conditions, such as: muscle ten- 
Sion, skin surface temperature, brain wave 
activity, galvanic skin response, blood pressure and 
heart rate. This feedback enables the individual 
to become an active participant in the process of 
health maintenance. 


"Biofeedback is the use of instrumentation..." 


Biofeedback involves the use of specialized in- 
strumentation. This instrumentation may be as 
Simple as a hospital thermometer or as sophisti- 
cated as an electroencephaltograph, an electronic 
device which measures brain wave patterns. The 
most important feature about the instrumentation, 
no matter how simple or complex} is that it tells 
the individual about the measurement which (oe 
just made. It is this important feature of 
measurement and immediate feedback which distin- 
guishes biofeedback from other techniques which 
teach “relaxation” or “alpha control,” but whien 
do not involve sEerEKs Lee EOs of-actual physiological 
changes. 
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Biofeedback instrumentation gives some informa- 
tion about the body. There are many ways to 

UNL error jens ontornationm southe saindivadual 
understands what changes occurred or what condi- 
tion exists. The information may be conveyed by 
use Of a meter or light which the person watches, 
or by a sound which is heard, or even by the 
movement of a toy train! Whatever means are used, 
the critical point is that the person gets 
immediate information about his or her own body. 
With appropriate instrumentation anything which 
can be measured can also be fed back to the 
individual in some way. 


Y 


"| ,..psychophysiological processes... 


At any instant, there are innumerable minute 
changes occurring in our bodies. For example, 
there are fluctuations in muscle activity, brain 
wave patterns, heart rate, blood flow, hormonal 
and #sastricwacidity.. Many of these changes are 
related to psychological factors, such as: 

stress, “arousal, fear, sexual excitement, anxiety 
and relaxation. The sterm "'psychophysiological 
Processes! covers physiological conditions which 
are related to psychological. 19ctots.. UU 1cerns 
interaction of the mind-body which underlies much 
of biofeedback training. Currently, there are 
four major psychophysiological processes which 
are measured and "féd back" to the individual. 

The brief descriptions below cover only the major 
Conditions and. hus are nou inclusive ofall 
psychophysiological changes which can be measured 
by biofeedback instrumentation. 


Muscle tension and relaxation can be measured and 
fed back by the EMG, electromyograph. Sensors 
placed on the skin over a muscle will detect 
electrical activity of the muscle. More electri- 
cal firings indicate greater tension (activity). 
Subjectively, people often are not aware of areas 
which are tense until it becomes painful. Before 
EMG training, people usually cannot feel the pro- 
cess of increasing muscle tension or small changes 
toward relaxation. After training, one can learn 
to recognize when tension begins to increase, and 
when and how to relax. There are many sites where 
muscle activity is measured and the tension- 
relaxation changes fed back. The selection of the 
site of EMG training will depend on the type of 
symptom which is being treated. The use of EMG 
biofeedback is extensively applied in general 
relaxation training, neuromuscular re-education, 
stroke, cerebral palsy, temporomandibular joint 
pain, bruxism and other syndromes. 


Arousal changes, due primarily to sympathetic 
nervous system changes, are measured by the GSR, 
galvanic skin response. It measures changes in 
sweat response on the surface of the skin, 
usually the hand. As it is used in biofeedback, 


the individual can get feedback on his or her 
own arousal system. GSR has been successfully 
applied in work with phobias, exploration in 
psychotherapy, guided imagery, stuttering, diag- 
nosis and demonstration of mind-body interaction 
and asthma. 


Brain wave patterns can be measured and analyzed 
Dy an EEG or eléctroencephalograph. The EEG 
measures small microvoltages of electrical 
ACtiVvity “O1e the brain cortex by use. of sensors 
placed on the scalp. The measurement is conver- 
ted and analyzed into particular brain wave 
frequencies and amplitudes. The frequencies are 
categorized into four major groups: Beta, Alpha, 
Theta and Delta. There are different subjective 
experiences which are associated with these major 
groups ranging from attentiveness or anxiousness 
(Beta), to more meditative and "daydreaming" 
associations (Alpha), to passive problem-solving 
and, creativity—(Theta),%and finally sleep .( Delta): 
We are never ‘in any oner'’sState," rather yithere 
may be a predominance of one frequency and 
associated subjective experiences. EEG biofeed- 
back can be useful in treating certain kinds of 
disorders including insomnia, pain, study problems, 
obsessive-compulsive and ruminative depressions 
and creativity enhancement. 


Peripheral blood flow can be measured by measuring 
the temperature of the surface of the skin by use 
of TEMP, temperature biofeedback. Changes in the 
dilation or constriction of the peripheral vessels 
lead tovchanges in blood) f lows-- Fors example, am .<a 
constant environment, skin surface temperature of 
the hands can fluctuate between 60-95 degrees. 
Minute changes in the skin temperatures are 
measured by a thermistor placed on the surface of 
the skin and fed baek- to the individual. .Temp-— 
erature feedback has been successfully applied in 
treatment of such conditions as migraine headaches, 
Raynaud's syndrome, peripheral vascular dysfunction, 
general relaxation and in psychotherapy. Among the 
other psychophysiological processes which are 
measured and fed back are blood pressure, heart 
rate and penile tumescence. 


"2 0f which Ahevindividua isnot normatly aware: | 
ge SPP re me ee SS ae er ee 


Many of the changes which occur in _our bodies are 
normally beyond our awareness. However, we. can 
become more aware of many of these tiny signals. 
Biofeedback is one way to do this. There are 
other techniques. Swami Rama, for example, can 
change his hand temperature on the palm by 10 de- 
grees, turning one side red and the other side 
bitue.. Hercan alsor'stop’™ hisvheart itactinaily a 
fibrillation where the heart beats about 300 beats/ 
minute), which he calls a "dove in my chest." He 
did not use biofeedback to learn these things. 
Then ‘howsdid' he*do:. it? Through long training, ra 
meditation and relaxation, individuals can learn 
to "quiet'' down their bodies and minimize internal 
and external distractions so that they can "hear" 
the tiny signals of which we are normally not 
aware. Once Swami Rama could "hear" the heart 
beat Signal, he was getting feedback and could 
thus learn control over the changes. (an interes- 
ting note; Swami Rama is reportedly taking nearly 
$10,000 worth of biofeedback equipment back to 
India. He* said’ that: while 1t> took him’ 15—30° years. 
perhaps his students might learn in 15-30 days.) 


fodern technology has developed biofeedback 
instruments which amplify the tiny signals so that 
they can be "heard" over the internal and external 
Mnotse “U) Years of ‘traaningeim “quiet@rne’ «the 

body are not necessary to hear the signal and 
learning occurs more quickly. 


',..and which may be brought under voluntary control..." 


Many of the psychophysiological processes which 


an individual can learn to control voluntarily 
with biofeedback training were formerly believed 
to_be beyond volitional control. Clinical and 
experimental work in biofeedback and studies of 
people like Swami Rama have clearly shown that 
volitional changes in such processes as muscle 
tension or relaxation, blood flow patterns, 
arousal, brain wave patterns, heart rate and 
blood “pressure can be learned and retained with- 
out further need for instrumentation. The way 
that this learning occurs is by reinforcement of 
a change in the desired direction. The biofeed- 
back instrument first measures the change and 
then tells the individual when even a tiny change 
occurred in the desired direction. 


To illustrate how this learning takes place, let's 
look at a typical case. Mr. S. has tension head- 
aches 2-3 times a week, usually in the evening 
and on weekends. After an initial baseline 
evaluation and medical history, he begins EMG 
training to learn to relax the muscles of the 
upper back and neck area, which usually become 
tense during the day and lead to the pain of the 
headache at night. The therapist places the 
sensors over the trapezius muscles, and explains 
to Mr. S. that he will see the EMG meter go up 
whenever the muscles tense and go down whenever 
the muscles relax. The therapist tells Mr. S. 
that he should simply observe the downward move- 
ments of the meter, noting that everytime the 
needle drops, he has relaxed those muscles more 
than they were before. -At first, Mr. S. cannot 
feel when the muscles are relaxing a little or 
tensing more — in fact; it» seems to be “outsort 
his control," but every time he sees that meter 


drop, even by a small amount, he knows that his 
muscles relaxed more. His brain stores this 
information. With repeated positive feedback of 
decreases in muscle tension, Mr. S. learns to 
"let go" of the tension. He also develops an 
increasing awareness of when he is relaxed or 
not. Even though Mr. S. does not know exactly 
how he is doing it, he has learned volitional 
control over his own muscle activity. He can 
abort the occurrence of the headache early. He 
now rarely has tension headaches. 


Another example of this type of learning is the 
familiar experience of learning to hit the 
"bull's eye" with a dart. If we had to learn 
blindfolded without any knowledge of how close or 
far our throws had been from the center, we would 
have almost no chance of improving, but our eyes 


give us feedback. Instantaneously they tell us, 
“Ohpe Lathnewila sbittleatogrtareto*the, ri she tor 
left). “Withe practice at®throwing darts and 


getting feedback, we have a much better chance of 
improving than if we had been blindfolded. Yet, 
we don't really understand exactly which nerves 
directed which muscles in exactly what manner 

nor were we aware of just how our brain synthe- 
sized all the feedback information. Still, we 
can now hit the bull's eye and we have a 

greater awareness of how to do it. 

Compared to Mr. S's case, the EMG is like our 
eyes in the bull's eye example. It gives us informa- 
tion we need in order to gain better control over 
something we wish to do voluntarily. Thus, 
biofeedback is essentially a learning technique 
that allows the individual control over some 
physiological and psychological processes. 
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',..feedback allows the person to be an active 
participant in health maintenance." 


The use of biofeedback instrumentation is merely 
a means to an end. It is a very useful learning 
technique whereby the individual can learn better 
control over certain psychophysiological pro- 
cesses. The "end" is that the person can 
exercise this voluntary control without the use 
Of instruments... Therefore... thes coal, isi to. earn 
to lower muscle tension, or blood pressure, or 
increase hand temperature, etc. whenever neces- 
Sary (2.6... at home, in. the. office, ..on «vacations 
etc.). The therapist helps the client to inte- 
grate the biofeedback training to his or her 
daily living with various techniques including 
home practice exercises. The client and 
therapist will also discuss situations or rela- 
tionships which are stressful and anxiety- 
producing so that the client has a more complete 
understanding of the psychological and physiolo- 
vical anteractions. 


The underlying philosophy of biofeedback is 
basically a return of responsibility for one's 
health to the individual. It is a self-control 
model and, thus, is different from the traditional 
medical model where responsibility is given to the 
doctor to take care of the illness with drugs, 
surgery or other "external" controls. For example, 
biofeedback can reduce or eliminate the need for 
aqrugs 100 8 Dpariicular COnd1ti10on or eliminate the 
need for more drastic measures (such as surgery) 
as the person learns to gain control over certain 
conditions (e.g., hypertension). It allows self- 
control through increased awareness of stress 
responses and the ability to voluntarily control 
these responses. 


Lt 


Because psychological and medically related issues 
are usually involved in most cases where biofeed- 
back is useful, it is important that clients seek 
consultation with licensed professionals in the 
health professions (psychologists, psychiatrists, 
physicians, physical@therapists, etc...) 7. hese 
professionals should be experienced in the use of 
biofeedback in addition to their area of exper- 
tise. Professional societies have been establish- 
ed in some states which set standards for training 
professionals and assistants in biofeedback and 
which also provide educational services to the 
public. Persons interested in biofeedback ser- 
vices should contact the Biofeedback Society of 
California (San Francisco) or the Biofeedback 
Society of America (Denver, Colorado) or their 
state's society. 


4 


Biofeedback may well be the interface 
between medicine and psychology...a yb) 
behavioral medicine. 
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History: 
Early work in biofeedback -- even before the word 
was coined -- consisted of research with labora- 


tory animals and experimental subjects and is 
found under titles such as visceral learning, 
instrumental training, operant conditioning, 
augmented sensory feedback or instrumental 
conditioning of autonomically mediated behavior. 
Research with laboratory animals by Neal Miller 
and others’ (DiCara & Miller, 1968; Miller, 1969; 
Miller & Banuazizi, 1968; Miller & Carmona, 1967; 
and Miller & DiCara, 1968) produced convincing 
evidence that the autonomic nervous system, 
previously considered automatic and unavailable 
to voluntary control, responds to instrumental 
conditioning and can therefore be brought under 
VOMMtary Controls, 


At approximately the same time, several research- 
ers were reporting their attempts to train human 
subjects to control peripheral vascular responses 
(Snyder & Noble, 1966), heart rate (Brener & 
Hothersall, 1967; and Hnatiow & Lang, 1965), 
alpha brain waves (Kamiya, 1968, and Kamiya, 1969) 
and other such “involuntary” physiological 
activities. The principle unifying these human 
studies is that the subjects were fed back 
information about their own physiological activi- 
tLes which are normally not within the realm-of 
awareness. The subjects thus learned to modify 
or control these activities. Techniques based on 
this principle constitute the field now generally 
known as biofeedback. 


AS 


Within the last ten years, biofeedback has 
established itself as a major new therapeutic 
approach. Two major factors share the responsi- 
bility for the growth of biofeedback and for the 
recognition Lt has attatnedusiiarst, the 
instrumentation so necessary to these approaches 
has become much more sophisticated, refined, 
versatile and mobile while,at the same time, 
decreasing in both cost and complexity of use 
(Paskewitz, 1975; and Schwitzgebel & Rugh, 1975). 
Secondly, biofeedback techniques have been 
applied, successfully, to a very wide range of 
clinical dysfunctions. In some instances, the 
primary goal is simply to help a client gain 
control of a disordered function such-asutrainang 
one to stop subvocalizing while reading (Hardyck, 
Petrinovitch & Ellsworth, 1966) or training 
specific muscle groups in cases of spasmodic 
torticollis (Cleeland, 1973), or neuromuscular 
re-education in hemiplegics (Johnson & Garton, 
1973), or temperature training for Raynaud's 
Syndrome (Surwit, 1973), or heart rate condition- 
ing for cardiac arrhythmia (Engel, 1973) or 
sensorimotor training for epileptic seizures 
(Sterman, 1973). 


Most biofeedback treatments, however, aim at help- 
ing the individual to both master the disordered 
function and achieve, maintain and produce a 
general state of relaxation at will. This 
approach is exemplified by the treatments used 

for tension headaches(Budzynski, Stoyva, Adler 

& Mullaney, 1973), hypertension (Patel & North, 
1975), migraines (Wickramasekera, 1975), chronic 
anxiety (Raskin, Johnson & Rondetvedt, 1973) and 

a number of other conditions such as phobias and 
insomnia (Budzynski, 1973). There have also been 
reports of the use of physiological monitoring 

in psychotherapy cases (Lang, 1971; Marcus & 
Levin, 1977; and Toomim & Toomim, -1975- Fuller, 1977). 
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While there is general agreement about the effec- 
tiveness of biofeedback in providing relief from 
some symptoms such as tension headaches, muscle 
re-education and elimination of subvocalization 
while reading (Blanchard & Young, 1974), the 
degree of success in treating other problems, 
although promising, still remains controversial 
and tentative... Neal Miller (1974) has pointed out 
the need for better controls and longer-term 
studies in the treatment of migraines and epilepsy. 
Blanchard & Young (1974) also called for the use 
of more rigorous experimental methods in assessing 
the effectiveness of biofeedback as applied to 
migraines, cardiac arrhythmias, lowering blood 
pressure and seizure reduction. Katkin & Murray 
(1968) had previously found fault with studies of 
electrodermal responses, of peripheral vascular 
activity and of heart rate, mostly concerning 
inappropriate controls and systematic biasing 
effects. 


Such research is taking place. For example, 
Johnson. & Turin (1975: and: Turin and> Johnson 
(1976) reported firmer evidence of the beneficial 
effects of handwarming in the treatment of mi=- 
graines, although long-term studies are still 
lacking. Biofeedback techniques, new and old, 
are undergoing close scrutiny as testified by the 
growing number of reports on biofeedback appear- 
ing in thesliterature. “Infact. ‘the, protitera— 
tion of biofeedback studies and an ever-widening 
interest in the field have resulted in the 
publication of several new journals, bibliograph- 
ies, books, annuals and convention proceedings, 
most of which were not published as recently as 
fiviewOnicix. Vears, aco. Ineaddirion. Tosthese 
publications, numerous biofeedback workshops, 
training programs, conventions, associations 
(including a fast growing national association - 


ba 
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the Biofeedback Society of America) and treatment 
clinics provide evidence of the growing acceptance 
and use of biofeedback approaches. 


BLOoLeedpack= 1s) aama jor part of the hodastic 
approach to medicine, psychology and 55 
education that emphasizes an integration of 
mind/body process. 
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Applied and Experimental Biofeedback: 


The research ‘taking place inthe? field «of bio- 
feedback is almost exclusively aimed at the 
relationship between specific treatments and 
specific syndromes. In some instances, this 
might involve the training of several modalities 
concurrently (Schwartz, 1975). However, the use 
of biofeedback in clinical settings is seldom as 
unitary a phenomenon as it is in the laboratory. 
In practice, when a client comes to a clinic 
complaining of severe tension headaches, the 
biofeedback therapist, after appropriate intake 
and diagnostic procedures, will begin training 
the client in the reduction of tension in the 
frontalis and elsewhere as indicated by the 
experimental work reported. In most cases, how- 
ever, therapists will also attempt to help such 
clients discover the antecedents to headaches, 
the secondary gains resulting from the headaches, 
the client's usual responses to stressful sit- 
Macions and others such corollary. thouch. vita, 
impormapLton., “Additionally, many tnerapists wir 
try to help the client achieve a general state of 
relaxation at will and to produce such a relax- 
ation reponse outside the clinic. The approach 
in such cases might. include,-in addition to 
biofeedback procedures, some techniques from 
Jacobson's Progressive Relaxation (Jacobson, 
1970). from Autogenie Training (Giuthe, 1069) 
from Wolpe's systematic desensitization process 
(Wolpe, 1973) and/or from somé forms of more 
traditional psychotherapies directed at insight, 
abreaction, etc. For example, therapists may 
wish to provide clients with the opportunity to 
express and work through hostile or unpleasant 
emotions if these feelings are believed to play a 
patti in the occurrence or severity of the 
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headaches, as suggested by Adler & Adler (1976). 


Most therapists, in an effort to effect reason- 
able improvement in their client's conditions, 
will often combine elements from several 
approaches. 


6G Biofeedback is not 1984 with man controlled 
by machine, but just the opposite. It 
represents man controlling machine in an 
CLLrort. LO control “himsels . 
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This chapter reviews the technical aspects of bio- 
feedback instrumentation. A brief description of 
the relevant physiology , measurements, application 
and use of each major instrument is discussed. 


Problems of data acquisition and record keeping are 
also included in order to view in perspective the 
interaction of the person, environment, and instru- 
mentation. The use of other instruments for biofeed- 
back as well as videotape and "ideal" future clinical 
instruments are additionally discussed. 


The Feedback Loop: 


Biofeedback is the use of electronic instrumentation 
to monitor changes in physiological functioning, and 
the attempt to modify these functions are the basis 
of feedback. The feedback loop is represented by the 
person's interaction with the instrument. Included 
in the loop can be other variables such as the 
therapist or facilitator, the environment and back- 
sround and. the expectations of the person. The 
components of the loop are essentially: the physio- 
logical parameter being measured; an electrode 
(sensor); Shielded leads to a differential amplifier; 
filters; an anlysits unit which can be set to give 
feedback of the desired limits; and a display unit 
which produces auditory, visual, tactile, or other, 
feedback in relation to the measured parameter. The 
loop is complete with the perception of the person. 


ThesDisplay : 


The display, whether visual or auditory, or other is 
of two types: analog, binary or digital. Analog feed- 
back varies directly with the physiological sienal. 
It may vary in AM or FM modes. In amplitude modu- 
lation (AM), i.e., the loudness, brightness or 
strength of the stimulus, varies in proportion to 

the changes in the measured parameter. In 
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INSTRUMENT 


DISPLAY UNIT 


THE BIOFEEDBACK LOOP 
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Frequency Modulation (FM), the pitch, the number of 
flashes or ‘clicks; or the vibration rate: mayevanry - 
With binary feedback there is no information on the 
intensity of change, but simply whether it has 
occurred or has passed a certain threshold. It 
typically is seen as: on/off; true/not true; above/ 
below threshold; or increasing/decreasing. Usually 
visual, digital feedback transforms the signal into 
numbers which are displayed to the person. 


Terms: 


Sienal To NoisevRatio., (3/N): <he raelo of tue 
strength of the information signal to all other un- 
wanted components. With a higher S/N ratio, the 
measurement more accurately reflects the parameter 
of concern. “Thesrelationship: tells the purity of 
the signal. 


Electrode (Sensor): The interfacing which connects 
the person to the machine, and thus transfers bio- 
electrical potentials produced by the body into 
electrical potentials for the instrument. 


Electrode Impedance: The electrical resistance be- 
tween electrodes that are in contact with the skin. 
The better the electrical contact, the: lower the 
impedance, and the less the noise inythe signal 


Filter: A device which limits the frequency response 
characteristicseotethe snstrument. Atdigital tfaiter 
has uniform gain within the bandpass and immediate 
eutofti. Special gailters Csuch as 60) cycle) reduce 
interference within a specific bandpass. 


Input Impedance: ,Themresistancesacross the aunucs of 

an amplifier. , Inv? bioleedback instrumentation a, very 
high impedance (100-1000 times the electrode impedance) 
TS ROCs Irae. 
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Amplifier: A circuit which changes a small signal 
IntoraPlarcer ones. The carn an samountesot gamplitica— 
DION EISSstheor ratio Of tthe -“ovtput “to the sinput.. vA 
pre-amplifier is an initial circuit which is needed 
to amplify extremely small electrical signals (such 
as those in biofeedback) for the amplifier. 


Dvbieorentlalvampbitier; An-anplirter that amp lites 
only the difference between its inputs. A signal 
which is common to the two electrodes (unwanted) 

Loe toOrethermost part eliminated: This ts useiuly in 
reducing 60 cycle hum, for example, that may be 
present in both electrode input leads. 


Common Mode Rejection: is the ability of a differ- 
ential amplifier to reject Signals in common to both 
inputs. 

eoDitferentvia leGain 

CMR = Common Mode Gain. 


Artifact: The presence of an unwanted signal(s) in 
the input of the biofeedback sensor. Examples of 
artifact include EMG signals from temporalis muscle 
or leg movements during EEG measurement. 


Amplitude: The "strength" or size of the signal. It 
is usually measured in microvolts, but may be 
measured by different systems: peak, peak to peak, 


rms, or average. 


AVERAGE 
PEAK JO PEAK 
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Integrator: A device which measures the total energy 
over a defined time period. 


Technical Notes On Instrument Use: 


Setting: The location must be well shielded or at 
least free of radio, television, and other electrical 
Signals. Most instruments are designed to operate 
effectively in nonshielded rooms, so that, unless 

you have a great deal of electrical interference, 
(e.g., X-ray unit on the other side of the wall; 
under a television tower; faulty florescent lights, 
etc.) there should be little interference. 


TO facilitate’ the client's progress i1t-1s best. to 
have a very comfortable and nonthreatening environ- 
ment. A home-like atmosphere, depending on one's 
own style, tends to relax the person and not carry 
the charge and anxiety associated with the more 
sterile, austere, antiseptic, and white-walled 
hospital. -Comtortable chairs, such. asS“soit° rectiners 
accelerate the training process. Low lighting, but 
sufficient to see the instrument meters, is pre- 
ferred. 


A comfortable, home-like, atmosphere is incompatible 
with high banks of stacked instruments and wires 
stringing everywhere. The potential usefulness of 
"being impressed with all the machinery" is greatly 
diminished by client's feeling like a "guinea pig 
inf@ae Laboratory”. Thus, it us best. to store ahe 
instruments out of sight, until they are needed. 
This can be accomplished by convenient cabinets or 
by bringing needed equipment from a central storage 
area. 


Batteries/Line Voltage: Most biofeedback equipment 


is battery operated. When it is not battery operated 
it 1s important that it be optteally or otherwise 
isolated in order to prevent shock hazard to the 
client. When using any line current equipment, such 
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asea Charltmrecorder or tlight. bank, 7invcon)junction 
with the biofeedback instruments ; they should 
be interfaced with this safety precaution. 


Multimodal Feedback: Multiple modality feedback in- 
volves the monitoring and displaying of several 
instruments simultaneously. This serves to integrate 
response patterns and coordinate training of differ- 
ent body systems. Generalized relaxation requires 
integration of psychophysiological responses. In 
addition, more information about the total psycho- 
physiological profile is obtained. 


After the initial training on single instruments, 
and when some control has been attained, it is best 
to begin to integrate and balance all available or 
relevant systems. This entails the use of two or 
more biofeedback instruments at the same time. This 
is possible through simultaneous feedback of each 
instrument. The simple, but less effective, method 
is presenting the feedback from each instrument 
uSing the same or different displays (e.g., one 
auditory/one visual). However, the more effective 
way is to present a single feedback tone or light 
(orother signal) when both instruments are changing 
in the desired direction. For example, it may be 
quite important for skin temperature to increase 

at the time that skin conductance decreases. 


In an even more sophisticated form, the rate change 
is taken into account and the client gets feedback 
only for changes that are being made in the desired 
direction and with the desired speed or rapidity. 
In the future, biofeedback instruments which give 
any combination of rate change feedback by simply 
dialing that magnitude and combination will be 
readily available. 
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Concurrent Monitoring: During training with a single 
instrument it is important that other systems be 
monitored, both as a way to determine which other 
instruments may be of benefit, and to ascertain the 
concurrent changes that are occurring in other 
physiological systems. For example, in EMG training, 
temperature may be monitored and noted to increase. 
Yet, when the person uses Temperature feedback, he 
is unable to increase and continually decreases. One 
conclusion may be that the vascular system of that 
person is sensitive to the performance pressure and 
the effect is discouraging, but that peripheral 
dilation can occur more readily with direct EMG 
relaxation. 


Ideally, for training to be most effective there 
Should be integrated learning that draws together 

all systems. While this may be unfeasible, several 
different systems can be observed during the biofeed- 
back training and the program adjusted in such a way 
that there is integration. The therapist's awareness 
and information about the changes that occur in bio- 
feedback training provide another element in the 
importance of concurrent monitoring. 


Record Keeping: 


Manual Record Keeping The use of Standard forms 

(see Appendix) is the simplest and least expensive 
method of maintaining information about BFB training 
and patient progress. The recording of which instru- 
ment was used, the settings, special conditions, 
placements, and instructions are vital to the 

orderly progression of treatment. With various 
deéyvaces, ditterent kinds of baselinerand trains no. 
limits are appropriate (e.g., average; integrated; 

or low point readings). With EEG the training limits, 
percent time and time intervals are also of impor- 
tance. With EMG the exact placement, especially if 
nonstandard, is noted. With TEMP the room temperature 
and thermistor placement is entered (e.g., right or 
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left hand, or other placement). With GSR the base 
resistance, variability, placement and sensitivity 
settings are important. 


Such relevant information as: the goal of the session; 
name(s) of therapist(s); session date; plans for next 
session; and summary of session training results, 

are conveniently transferred to a summary of all 
sessions showing progress over treatment. This run- 
ning record could be charted or graphed to continue 
to motivate the patient and to provide accurate 
feedback to the therapist as to the effectiveness 

of the procedures chosen. 


Chartekecording, “A more precise and continuous 
record keeping is possible through the use of multi- 
channel chart recorders. This can be done in ad- 
dition to the session information or integrated with 
Hee Lhe record can..be.placed..directly ain. the clieniaes 
elinical chart. The, recording is capable-of graphing 
several modalities concurrently and provides a 

clear and unmistakeable visual record of the 
training session. Changes in the training modality, 
the monitoring instruments, as well as the relation- 
ship between the instruments can be seen. 


There are several moderately priced recorders that 
have the necessary features in the $1,500-$3,000 
price range. The requirements include quietness, 
ease of operation, reliability, small size, and 
Slow speed. The extreme accuracy and the rapid 
response time of multi-laboratory multi-channel 
recorders are not necessary in this application 

and is more expensive. The slow moving averages 
needed are best obtained with recorders that have 
extremely slow moving paper drives (e.g., 12 inches 
per hour). While inexpensive single channel recorders 
can be used, one loses the benefit of the relation- 
ship of several modalities for both the initial 
psychophysiological profile and training sessions. 
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EXAMPLES OF MULTI-CHANNEL CHART RECORDING OF 
BIOFEEDBACK MODALITIES USING AVERAGED OUTPUT 


EMG (F) 
GSR(SCL) 
TEMP 


EVENT 


” : 
Ryealivrate 


EMG TRAINING, GSR/TEMP MONITORING 


EMG- | 
RT TRAP, 
LT, TRAP, 


EMG- BN oan OE 


FRONTAL 


EVENT 


ee | 


MULTIPLE SITE EMG FOR NEURO-MUSC, 
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Multi-Channel Data Acquisition Systems: A typical 
system is able to provide read-outs of time averaged 
physiological activity, standard deviation, and per- 
cent time over several intervals. The printer can 
provide relevant data automatically at the end of 

a training session. Thus, several feedback modalities 
can be obtained with one patient or with a number of 
patients; modalities can be monitored centrally by 
one operator. This would appear to be a far cry from 
the sometimes tedious task of writing down all the 
information from fluctuating meters. The use of this 
system is limited only by cost considerations. 


Current Status Of The Major Biofeedback Instruments: 


EMG involves the monitoring and training of electro- 
myographic activity associated with body relaxation, 
chronic muscle tension, and states of muscle dys- 
function. It currently has the most general appli- 
cation of the four major instruments from general 
relaxation to specific muscle re-education. 


Temperature has application in the monitoring and 
training of blood flow by using temperature as a 
measure of peripheral circulation resulting from 
vascoconstriction and dilation of the vessels. 
Associated with relaxation and sympathetic arousal 
it is helpful in Raynaud's syndrome, migraine, and 
other circulatory problems as well as providing a 
correlate to "resistance" in psychotherapy. 


GoR, primarily through 1ts most used variant: of skim 
conductance,is the process of monitoring and 
displaying the electrical changes of the skin. It 
is of use in conditions associated with sympathetic 
arousal; as a demonstration device, in desensitiza- 
pion, and. Jn exploration, of -contil1ct—Laden 

material as in psychotherapy. 
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EEG is used in monitoring and training of electro- 
encephalographic activity associated with states 
Of, mental relaxation, arousal) stress). cognition 
and sleep activities. At present EEG has somewhat 
limited clinical usefulness because of the current 
limitations of instrumentation. 


MAJOR CLINICAL USES 


General Relaxation 

Phobic Desensitization/ Anxiety Reduction 
Tension Headaches/Neck & Back pain 
Essential Hypertension 
Bruxism/Temporomandibular Joint Syndrome 
Neuromuscular Reeducation/Stroke 
Cerebral Palsy 


Migraine Headaches 

Raynaud's Disease/Peripheral Vascular 
Psychotherapy (resistance) 
Asthma/Hypertension 


Systematic Desensitization 
Guided imagery/exploration 
Psychotherapy 

Stuttering 

Asthma 


Insomnia 
Obsessive-Compulsive/Ruminative Depressio 
Concentration/Reading Disorders 

Pain Reduction 

Epilepsy 
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Electromyograph Feedback 


EMG History: Early work in the control of muscle 
activity centered around ‘activation of single 
motor units (Basmajian, 1963). Using needle elec- 
trodes and feedback by means of an oscilloscope 
and loudspeaker, subjects learned to control the 
firing of different motor units within the muscle, 
vary the rate and even to produce various rhythm. 
(Basmajian, et al 1965). 


Since then, many investigators have demonstrated 
the effectiveness of EMG feedback for whole muscle 
groups. Budzynski and Stoyva (1969) showed that 
subjects receiving auditory feedback for frontalis 
muscle tension significantly lower the microvol- 
tage in three-twenty minute training sessions. 


The EMG has long been a standard instrument in most 
physical medicine offices, but it has only recently 
been utilized by clinicians as a treatment rather 
than purely wiagcnosticvinstrument., “Clanacalblys 
work has focused on two quite different areas: 
Neuromuscular re-education and general relaxation/ 
tension reduction. 


EMG Physiology: The EMG measures the amount 

of electrical discharge in the muscle fibers and 
therefore it quantifies muscle contraction and 
relaxation. This electrical discharge is trans- 
lated into auditory and visual displays and the 
person can begin to notice and bring about changes 
in muscle tension which he was previously unable 
tO do. 
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Since the microvoltage of EMG's is directly pro- 
portional to the mechanical muscle contraction, it 
is a measure of muscle relaxation and tonus. 

There is a desirable level of muscle tonus which 
can be exceeded (chronic muscle tension) or which 
is absent (neuromuscular disorders). Chronic 
muscle tension consumes considerable energy, 
leaving the person tired and fatigued. 


EMG Measurement: The major placements of EMG 
electrodes have been the frontalis, trapezius and 
forearm. It is incorrect to assume that EMG 
biofeedback is synonomous with ''Frontalis EMG 
Biofeedback" since frontalis represents only one 
of many possible placements. While frontalis and 
other foci may represent reasonable reflections 

of total body tension, it is entirely possible for 
the person to have learned to maintain low 
frontalis tension while holding chronically high 
levels Tin thertrest7of ttheebodys” It iashimpractacal 
as well as inconvenient, however, to use dozens of 
electrodes over the entire body for accurate over- 
all muscle tension assessment. 


Recently, more work has been done with the more 
generalized wrist to wrist (or even ankle to 
ankle) placement. This allows a measure of upper 
or lower body tension respectively. One method in 
the wrist-wrist placement is to use a direct audio 
mode and have the patient reduce the sound suffi- 
ciently as to be able to detect heart rate in the 
audio Signal. Using this relative amplitude 
criteria provides a built in goal in relaxation 
trainine. 
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EMG- single input 
or averaged multiple 


Dual EMG- with indept. 
portable pre-amp units 


Portable EMG 
(Pocket size) 
Single feedback tone 


TYPES OF EMG BIOFEEDBACK INSTRUMENTS 
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EMG Procedure: 

It is helpful to use a great deal of imagery in 
letting clients know how the biofeedback instru- 
ments work. In the case of the EMG, the patient 
may be told to "listen to their muscles underneath 
their skin" or to observe the tension level of 
those muscles when they are asked to tighten their 
muscles while seeing a deflection of the needle or 
hearing the raw signal. These changes in the bio- 
feedback instrument are interpreted to clients as 
their being able to see or hear the muscle tension 
or activity underneath their skin at the site of 
the electrodes. This particular phrasing promotes 
a better association between the abstract move- 
ments of the needle or the crackling sound of the 
earphones and helps relate that activity to what 
the client is actually doing and thus experiencing. 


66 EMG allows the person to hear and see the 
muscle activity beneath the surface of 


the skin. 59 
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EMG Uses: Currently, the EMG is perhaps the most 
useful of all biofeedback instruments. This is 
particularly because it has two major areas of 
application: neuromuscular re-education and relaxa- 
tion. Another reason is that within the relaxation 
area, EMG often provides the most effective initial 
awareness of the difference between tension and re- 
laxation, and can accompany most all other kinds of 
biofeedback treatment either initially or con- 
currenihly: 


EMG feedback can be utilized for increasing muscle 
strengphe “or for careful’ dafirerentiation. of muscular 
discharge within a functional movement or posture. 
Electrode placements are more specific and depend 
entirely on the muscle or muscle group where aware- 
ness of movement needs to be increased. Often, the 
muscle will be exercised in conjunction with the 
usual physical therapy regime, with the addition of 
EMG feedback. In the case of a muscle so weak that 
its contraction brings about no movement. EMG feed- 
back is a valuable tool for motivating both patient 
and therapist to continue exercising, as in cases 
such as Bell's Palsy, early CVA, early post bone 

and muscle surgery, and such functions as head 
positioning in cerebral palsy. Functional disorders 
in the neuromuscular system also respond well to EMG 
biofeedback. Most investigators feel that in the 
cases of CVA and other central nervous system insults, 
EMG feedback assists in augmenting or restoring the 
deficient kinesthetic feedback loop in the servo- 
system of voluntary-motor function. Thus, sensori-— 
motor interaction of the closed-loop system is 
facilitated by audiovisual EMG display. 


Simultaneous training of two opposing or complimentary 
muscle groups may combine the functions of relaxation 
and neuromuscular re-education. For example, in 
torticollis, one sternocliedomastoid (and/or trapezius) 
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may have to be strengthened and the other trained 
to “relax.” J1n:-condwtiions Like=scolitosrs one 
section of back muscles may be strengthened to 
straighten the spine and others to relax. .Persons 
with shoulder and rib breathing, common in chronic 
back pain where this has replaced diaphragm 
breathing, can be taught to reverse the muscle use. 
The most common use~application of the dual use of 
EMG is the flaccidity-spasticity combination of 
the CVA limb, where often the weakness of the ex- 
tensors is -turther inhibited by the spactieruy it 
the flexor. 


'F4 A biofeedback instrument iS a passive monitor, 
Likeve radio. It doesn't do anything to vou 
Oor-i0r “you's, lt siust—telis you whac youcaida. 55 
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Electroencephalographic Feedback 

EEG History: The presence of electrical current in 
the brain was discovered by an English physician, 
Bichard, Cates, 410 18752 Le was not “itil 1924 that 
Hans Berger, a German neurologist, used his ordi- 
nary radio equipment to amplify the brain's electri- 
cal activity so that he could record it on graph 
paper. Berger noticed that rhythmic changes (brain 
waves) varied with the individual's state of con- 
sciousness. 


The various regions of the brain do not emit the 
same brain wave frequency simultaneously. An EEG 
electrode placed on the scalp would pick up many 
waves with differing characteristics. This has 
presented a great deal of difficulty to researchers 
trying to interpret the large amount of data they 
receive from even one EEG recording. Brain waves 
have been categorized into four basic groups: 
alpha, beta, theta and delta waves. Although none 
of these waves is ever emitted alone, the state of 
consciousness of the individual may make one fre- 
quency more pronounced than the others. 


Clinically, the EEG has been employed in diagnos- 

ing brain tumors and epileptic seizures. While in 
research, it has been used in sleep and dream studies. 
Observations that persons skilled in meditation show 
high levels of alpha activity during their practice 
led to research investigations of the relationship 
between subjective experiences and alpha. Biofeed- 
back approaches question the possibility of achiev- 
ing these same subjective states by increasing alpha 
activity. Kamiya (1969) observed that subjects can 
increase and decrease both the amplitude and the fre- 
guency of alpha when given auditory binary feedback. 
More recently, Kamiya suggests that continuous feed- 
back is more effective than binary feedback. 
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Controlled studies using binary feedback with eyes 
closed reported significant increases in alpha 
when compared to control groups. (See Appendix 
for EEG biofeedback research outline). 


EEG Physiology: Although there is no conclusive 
evidence to indicate what causes brain waves, 
there have been attempts to identify the processes 
involved. “That=rhythmic activity 1S ‘geueraved by 
thalamo-cortical circuits has gained widespread 
neurophysiological support. Andersen and Ander- 
sson (1968) have stated that the available 
evidence indicates that the thalamus is the ori- 
einatorsol. thalemocortical rhytimie2aclivicy. scree 
thalamic control over the cortical rhythms suggests 
that their investigation should be aimed at the 
thalamic mechanism, 


The EEG appears to arise from pre-potentials set 

up on dendritic trees at multiple afferent synapses. 
The cortex is modulated by all primary sensory path- 
ways (i.e., visual, olfactory, auditory, somato- 
sensory), non-specific sensory pathways from the 
reticular formation and coordinating motor pathways 
from the cerebellum and extra-pyramidal system. 
There is considerable branching where the nerve 
fibers enter the cerebral cortex and the incoming 
pulses are spread over large areas of cortex. Be- 
cause of the branching; impulses traveling along 

a Single primary nerve fiber can affect thousands 
of neurons (Cooper, 1969). 


Thus, brain waves are a product of electrochemical 
activity in the *brainveells- EKGs ¥normally record 
this electrical activity from neuronal units in’ the 
outer cortical mantel of the. brain, which is under 
the control vof the reticular activating system: 

The firing at the synapse provides the electrical 
activity. Where there are few axons firing in 
unison in one area of the brain, a low amplitude is 
registered by the EEG. When many cells are firing 


PRIMARY EEG RHYTHMS 


RHYTHM DOMINANT FREQUENCY (HERTZ) 
NAME AND AMPLITUDE (uV) 


BETA 12-20+ Hz 
(LOW AMPLITUDE) 
ip) 


THETA 4-8 YZ 
) 


mara Ayre oe nn ow 


DELTA 5-4 Hz 
A 
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PSYCHOLOGICAL 
CORRELATE 


AWAKE, AWARE, 
ATTENTIVE, ACTV 
CONCENTRATION, § 
ANXIOUS,HIGH 
AROUSAL 

FOCUSED ATIN 
ANTICIPATORY, 
THREATENED, 


REBAXEDE MEDS 
ITATIVE, LOW 
AROUSAL, 
NON-FOCUSED, 
BLANK MIND, 
CALMNESS, : 
PASSIVE ATTEN= 
TION, SERENITY§ 


HYPNOGOGIC & 
HY PNO-POMPIC 
IMAGERY, 
TWILIGHT STATE 
DAY-DREAMING 
LOW AROUSAL 


ASSOCIATED 
WITH DEEP 
SLEEP, LOWEST 
MENTAL AROUSA 
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in unison a high amplitude brain wave is recorded. 
Synchronous firing of cortical cells Imgroups 
yield measurable waveforms. Brain waves are 
typically perceived as oscillating potentials 
ranging from less than one to as many as fifty 
cycles per second (Hertz). The frequency has 

been found to correlate with specific subjective 
states in humans (See chart). 


EEG Measurement: The purpose of the electrode is 
to make a connection between the conduction fluid 
of the tissue in which the electrical activity is 
generated and the input circuit of the amplifier. 
There are two major types of electrodes: silver- 
Silver chloride and sponge. The metal electrodes 
are either discs or cups which are held in place 
by a band or adhesive and in which a conductive 
solution (typically electrode paste or cream) is 
used. The sponge type requires a salt solution for 
conduction and consists of a soaked sponge pad 
surrounded by a rubber epoxy cap and held on 

the scalp by a headband. 


In applying electrodes the scalp should be clean 
for good electrical contact, especially if the 

bait seus. Obly. A sett elastic and) velcro band 
effectively holds the electrodes for most 

standard placements,(for occipital, parietal and 
frontal locations on either hemisphere). While single 
cortical and intracerebral electrodes can get 

a totally different reading when they are moved 
even imm., the scalp EEG readings are the average 
Orreyarious cortical areas. 


Movement and artifact are particularly pronounced 
in EEG biofeedback. Care should be taken to have 
the person be quite still while training and to 
observe for minute eye and muscle twitch. In spite 
Of <artitact <inhibit circudte.it.1.eapo0ssip Levon 


TYPES OF EEG BIOFEEDBACK 
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EEG-digital filter 
wh noise/tone fdbk 
percent time meter 


EEG- analog filter 
tone feedback, 
band selection 


EEG- Alpha/Theta 
Trainer, % time 


meter, tone 


Portable EEG-— 
Alpha Trainer 
sound feedback 


INSTRUMENTS 
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many EEGs to produce what appears to be "alpha" 
or "'theta'' waves by various maneuvers such as 
rolling the eyes upward and fluttering the lids 
or producing facial muscle twitches. A useful 
indicator of these artifacts is the sudden 

rise in amplitude on the meter. 


EEG Procedures: Alpha/theta and EEG shaping are 

two aspects of EEG biofeedback. The person is 
instructed to close his or her eyes to prevent dis- 
tractions and reduce visual attention that inhibits 
occipital alpha. Typically audio feedback is used 
(clients seem to prefer white noise). The client 

is given a sample of the sound that he is to 
expect to hear when producing the desired frequencies 
and then asked to sit quietly. The instruments 

most commonly used show frequency and 

amplitude on the meters. The upper frequency limit 
threshold is set at the point at which the person 
gets a feedback sound 50% of the time. This allows 
Shaping or tracking of the frequency. The lower 
frequency threshold is set approximately 4Hz below 
in order to obtain a range "'window'' with adequate 
feedback. The amplitude limits are set so that the 
lower threshold is just below the average produced 
by the person (often about 20uV), and the upper 
limit well above the highest brain wave amplitude, 
(about 60uV is often useful). This allows an 
amplitude window which excludes noise and most 
musclesartitact., 


The client receives feedback when the combination 
of frequency and amplitude is within those limits 
set (i.e. within the "window"). Too high. or low 
frequency or amplitude results in no feedback. 

As the person gets more and more feedback (learns), 
the upper frequency limit is reduced(or the range 
lowered) to shape lower frequencies. Thus, the 
feedback limits are periodically readjusted to 
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progressively lower frequencies and higher ampli- 
tude ranges. Large bursts of high amplitude seen 
on the meter most likely signify. muscle artifact 
instead of increases in brain wave amplitude. 


Uses: While EEG is limited at present to a very 
Simple combination of frequency and amplitude as 
measured by one set of electrodes, the newer 
power spectral analysis should allow a very soph- 
isticated feedback of any combination of frequency 
and amplitude occurring at the moment and in both 
hemispheres. It should be only a matter of a few 
more years before such devices are available, 

once the technology has been accomplished. 
Currently, EEG has very limited clinical use- 
fulness. It is most useful in those areas in 
which mental relaxation or quietness, enhancing 
Concentration and attention, or shitting of 
awareness generally is beneficial. Thus, in some 
cases of relaxation, in reducing obsessive compul- 
Sive or ruminative thoughts, INetacirataLrwne 
sleep (as in insomnia),and in improving attention 
and concentration (as in reading disabilities); 
EEG biofeedback may be useful. 


The work done earlier by Kamiya, Mulholland and 
others involved basically alpha training 
instruments in use now are limited for the most 
part to this kind of frequency interval training. 
The EEG is clinically useful for a few basic 
conditions. 


Mental relaxation for people who cannot sleep 
although muscularly relaxed is one major application. 
Those who have "unlearned" the process of falling 
asleep often benefit from shaping EEG frequencies 
toward sleep. It is done usually in combination 

with EMG and relaxation training. The shaping 
procedure is straightforward and involves training 
by successive approximation downward in frequency 
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towards alpha. I first treated a cardiologist 

for insomnia with EEG. In 16 sessions he learned 
how to fall asleep in my office within 10 minutes, 
and Showed improved home records. An early mistake 
was proyiding low theta/hi delta feedback which 
kept waking him. That was easily corrected by 
eliminating the feedback at 4Hz.(See Clinical 
Applications Chapter for more detailed description). 


We have found alpha training to be helpful for 
obsessive-compulsive and ruminative depressives; 
those individuals who have thoughts and worries 
in their mind’ sand? cannot” “het, them go” 


Concentration and attention difficulties require 

a procedure of alpha training followed by alpha 
suppression. Inyproblems of=concentration, 

memory, and reading, individuals can benefit 

from enhancing the differentiation between alpha 
and beta. It'rs not alpha straining. “un -tias case. 
it is learning of alpha suppression. To date, these 
methods are Simplistic ; when EEG moves to a whole 
new level after development of spectral analysis, 
it will be more applicable. 


There are occasions when alpha EEG is helpful in 
reduction ot chronic pain. The person develops 

a mentally relaxed, quiet period, and defocuses 
the awareness of pain. The vi pain cycle 
involves the person tensing-up in response to the 
pain, which then exacerbates the pain itself. This 
procedure interrupts the cycle by quieting the 
intense focus so that relaxation can occur and 

the originating pain may be reduced or non-existant. 


Theta training has not been effective in our exper- 
tence, It) is difficult sto train tore thetarmonemvnen 
trained it does not effectively enhance subjective 

feelings of creativity in people who see themselves 
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as creative. They report no difference in their 
artistic productions. There have been some positive 
subjective reports by people who do not particularly 
see themselves as creative. They report that training 
seemed to enhance their creativity and allow more 
passive problem solving to occur. Generally, 

we have not seen appreciable differences in theta 
production between people who see themselves as 
creative versus those who do not. 


Skin Temperature Feedback: 

a 
TEMP History: Investigations of skin temperature 
and blood volume modification consistently show 
that vasomotor activity can be controlled using 
biofeedback. In controlled studies, Steptoe et al 
(1974) used visual and auditory feedback to get 
Significant differential changes in earlobe temper- 
ature. Three well-known studies by Sargent, Green 
and Walters (1972, 1973, 1974) at the Menninger. 
Foundation have used skin temperature with migraine 
headache control. The results are impressive because 
of the difficulties in treating migraine by other 
means; however, no adequate controls were used. 
Wickramsekera (1973) first used frontalis EMG for 
18 sessions, then a 3-week no-treatment baseline 
period, followed by hand temperature training 
with 2 migraine patients. He found reduction in 
headache frequency and intensity and medication 
throughout a 3-month follow-up. Surwit (1973) 
presented evidence of temperature training in 
combination with other procedures for Raynaud's 
Syndrome, in which 4 patients showed improvement. 
Turin & Johnson (1976) studied 7 migraine patients 
in an effort to deal with criticisms of earlier 
work: Headache activity was substantially reduced 
in subjects who did warming, and activity remained 
at baseline or increased in subjects who did cooling 
despite positive therapeutic expectations. They 
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showed that finger temperature training, without 
autogenic training, was effective in reducing 
migraine activity independent of suggestion effects. 


TEMP Physiology: Given constant internal(core) 
body temperature and environmental (room) tempera- 
ture, peripheral skin temperature is regulated by 
vasomotor control mechanisms. The body responds 
to environmental temperature changes, through a 
thermoregulatory response, by constriction or 
dilation of the smooth muscles around the 
peripheral blood vessels. If external temperature 
decreases then constriction of peripheral vessels 
and consequent reduction of skin temperature 
allows increased blood flow to internal organs 
and maintenance of constant core temperature. 


Bio-chemical factors influencing skin temperature 
are alcohol, tobacco;histamine, epinephrine, lactic 
AC@i1d. «and icanbon.d1Ox1de—. Psychological “Tacror— 
influencing skin temperature include emotional 
stress, anxiety and environmental stimuli. An 
autonomic/sympathetic response to such stimuli 
results in changes im cardiac output, arlenial 
blood pressure, and peripheral vasomotor activity. 


Sympathetic and endocrine activation result in 
vasoconstriction in the hands and feet as the smooth 
muscles contract around the blood vessels, thus 
reducing ;their diameter, Given constant condimions, 
skin temperature is directly related to peripheral 
circulation. An increase in skin temperature can 
reflect a relaxation of the sympathetic N.S. 


Although a very useful modality, TEMP<training is 
rather indirect. Heat flow is dependent upon blood 
flow,which is determined by the constriction and 
dilation of peripheral vessels regulated by the 
smooth muscles which are controlled by the sympa- 
thetic branch of the autonomic nervous system. 


Rous ae e O06 200 
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TEMP-— Multiple input 
7£ thermistors and 
feedback modes 


Digital TEMP- with lightbar 
tone and 1/100 resolution 


Portable Wrist TEMP 
Trainer, light & adjust 


TYPES OF TEMP BIOFEEDBACK INSTRUMENTS 
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TEMP Measurement: A thermistor placed on a distal 
digit (which is most responsive to the stress stim- 
uli) allows measurement of the skin temperature 
changes. Care should be taken not to train too 
specific a response by using multiple thermistors 
at several fingers and both hands. With both visual 
and auditory feedback, temperature changes are 
denoted in .1 degree increments on a meter or 
digital screen, and in«a raising or tabling stone. 
The thermistor can be placed on any skin surface, 
but the fingers are the most common site. 


A tape or velcro band is used to attach the therm- 
istor to the finger. It is placed:in usuch a way that 
Girculatvion eS not Testrictred. (treats fo tewciiective 
to hold or pinch the thermistor between fingers 

or against the thigh; what is sought is change in 
temperature(blood flow) not artificially high 
absolute temperatures created by an "oven effect". 
In the same way, avoid insulation around the 
thermistor. It is not temperature, but change 

in temperature that is the target measure. 


TEMP Procedures: After the instrument and method 

of measurement are described, the person is instructed 
to simply be comfortable and observe any changes 

in the movement of the meter or sound. If TEMP 
decreases, it. is 200d -to: say, That 2s one idarectian 
of temperature change, continue to observe and 
perhaps there will be also a movement in the other 
direction" 4 (Without his-“acceptang eat fi tudes 

is common for the person to get caught up in a 
performance effort of trying and become frustrated 
as the hand TEMP continues dropping while expecting 
warming. 


Inorder to facilitate the process initialiy wimasery 
and relaxation procedures are often useful. It could 


50 


be suggested that the person visualize their hands 
in warm water, a warm glove, or in an electric 
heating pad. They might see themselves on a warm 
sunny beach, or warming hands by a fire in a rustic 
cablnweOr holding ar clowing warmalight. Thesnatural 
sensations can be involved in the visualization 
bystocusinge on the pulsation on tingling-—in the 
fingertips, the heaviness of the arms and hands, 
and the warmth spreading down arms from inside 

the torso. When these images are difficult, a 
blanket or increase in room temperature may be 
necessary to "get the person started", and overcome 
the resistance or concept of failure. 


The glowing green-yellow-red or the sequential 
light feedbacks available on some instruments are 
especially helpful in that the association can be 
drawn to allowing the hands to "glow red hot". 

The person can practice at home by doing relaxation 
exercises and noticing changes in the color of 
"mood rings''(available in some department stores) 
or on a wrist-temperature training unit. By daily 
observing changes in the hand TEMP one becomes 
more aware of stress and relaxation episodes and 
the relationship to internal and environmental 
events. By putting the hand to the face, even the 
person who has difficulty in observing relative 
hand TEMP can soon become quite accurate in their 
perceptions. The migraine patient typically has 
never noticed the relationship between coldness of 
hands and the onset of the headache. The student 
may not have seen as important the awareness of 
Cold Nands. juste betore.civing, a, talkin class, ever 
these observations not only increase awareness of 
psychophyiological (mind-body) relationships. but 
also enhance generalization of the biofeedback 
training to everyday experiences. It is common to 
have a client report that doing mini-~hand-warmings 
several times each day, and noticing significantly 
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warmer sensations coincide with calmer feelings. 
(The "time-out" periods for hand-warming relaxation 
trigger the quieter internal state, resulting in 
warmer hands from peripheral dilation and greater 
biood ‘filow,i.e. the warm’ hands do-«not “preduce” 

the relaxation, as is commonly misunderstood). 


In actual training it should be pointed out that 
control can be quite localized. One hand may increase 
while the other does not; the finger on which the 
thermistor is placed increases and the rest of that 
hand does not; or the distal digit can warm while 

the rest of the Tinger does not. Ths speciireity 

may require sequential placement or multiple (avg. ) 
thermistors placed on several fingers of both hands 
either fOr monitoring concurrent changes or for 

tra thine se 


It is also possible for temperature higher than 
normal core to be obtained_by extensive training. 
While the mechanism is not understood, the observa- 
tion was*made= by both the author and=ehier engineer: 
who both obtained reliably measured temperatures 

of greater than 100 degrees, experiencing feelings 
of light-headed dizziness and a generally euphoric 
"high". These observations were replicated with a 
hospital thermography unit, showing the patterns 

of heat flow (photographed). The results are 
preliminary, but indicate a distinct sequential 
progression of-vascular dilation “during a 

training episode. 


TEMP Uses: Temperature, a seemingly simple 
instrument, is a“ window to*autonomic functionane: 
Although the device may be nothing more than an 
electronic thermometer with some additions, the 
mechanism is a very important and exciting one. 
Blood flow, which is influenced by the constriction 
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onedalation of peripheral» vessels jis measured by 
temperature changes at the skin surface, thus 
giving an indication of the degree of autonomic 
response. ain iadditiom to the sapplication .of \TEMP 
traingne sco circulatory disorders "such “as: mreraine,, 
Raynaud's Syndrome and other circulatory problems; 
temperature feedback can be very useful in 
psychotherapy for giving information about the 
patient's resistance. The same correlate is 

useful in relaxation groups or relaxation training 
in that as the patient relaxes hand TEMP would be 
expected to increase. If the patient reports 
feeling subjectively very peaceful and relaxed, 

and yet maintains peripheral resistance, he or she may 
not be relaxing completely. 


We have used skin TEMP feedback in a variety of 
conditions in which sympathetic activation is 
implicated, such as asthma. ( See Clinical Applica- 
ELTONSSLOYr an extensive discussion ‘of a o2vear ord 
girl who received TEMP training in her sucessful 
control of asthma “symptoms. ). 
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Electrodermal Feedback: 


GSR History: An often misunderstood and difficult 
technique, GSR has gone through many phases of 
interest and rejection since the early 1900's. 

It has been used in important research on anxiety 
and stress (Fenz & Epstein, 1967); it has been 

a partvot live detection sCRaskin,. 1973); cand “a2 
has been the basis of a cult organization in which 
"auditors" ''clear'' members. Controversy has centered 
around the technique, underlying mechanisms, and 
the meaning of the responses obtained from the 
Skin. 


There has been a long history of electrodermal 
activity research, most of it dealing with 
spontaneous fluctuations. Most investigators 

accept the phenomenon without understanding 

exactly what it means (Hume, 1976). Although 

GSR "Galvanic Skin Response" is the oldest and 

yet most confusing term, it is also the one in 
common use. Many attempts have been made to improve 
and update the terminology; two such systems are 
proposed by the Society for Psychophysiological 
Research (Brown,1967), and Venables & Martin (1967). 
Electrodermal response (EDR) is the umbrella 
under; which the? terms Gall. (Seechart,, pace 542) 


Basically there are two techniques in the history 
of Electrodermal measurement. In one a current 
is passed through the skin and the resistance to 
passage is measured; in the other no current is 
used externally and the skin itself is the source 
of electrical activity. 


GSR Physiology: Easily measured and relatively 

reliable, GSR has been used as an index for those 
who need some measureable parameter of a person's 
internal "state". As in EEG, there is not a clear 


GSR TERMINOLOGY 


WHEN REFERRING TO GSR, | AM USING THE TERM 
ONLY TO DESCRIBE THAT CLASS OF INSTRUMENTS 
BY THE MOST COMMONLY ACCEPTED TERM, I HAVE 
FOUND SKIN CONDUCTANCE TO BE THE MOST USEFUL 
MODE IN PRACTICE. THUS, THE GSR THAT I 
REFER TO IS THE MEASUREMENT OF SKIN CONDUCT- 
ANCE LEVEL (SCL), 


THERE ARE A PLETHORA OF TERMS USED TO 
VARIOUSLY DESCRIBE THESE PHENOMENA. THE 
FOLEOWING EIST SERVES TO EXEMPEIFY THE 
CONFUSION OR PERHAPS CLARIFY THE DIFFERENT 
MEASURES: 


GSR 
EDR 
PGR 
SCR 
SRR 
SPR 
SZR 
SCL 
SRL 
SPL 


GALVANIC SKIN RESPONSE 
ELECTRODERMAL RESPONSE 
PSYCHOGALVANIC RESPONSE 

SKIN CONDUCTANCE RESPONSE 

SKIN RESISTANCE RESPONSE 

SKIN POTENTIAL RESPONSE (PHASIC) 
SKIN IMPEDANCE RESPONSE 

SKIN CONDUCTANCE LEVEL 

SKIN RESISTANCE LEVEL _— (TONIC) 
SKIN POTENTIAL LEVEL 
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understanding of what the measures reflect. 
Physiologically, the GSR reflects sweat gland 
activity and changes in the sympathetic nervous 
system, as well as peripheral nervous system 

and measurement variables. Measured from the 

palm or fingertips, there are changes in the 
relative conductance of a small electrical 

current between the electrodes. The activity of 

the sweat glands in response to sympathetic 
nervous stimulation (increased sympathetic 
activation) results in an increase in the level 

of conductance. There is a relationship between 
sympathetic activity and emotional arousal, 
although one cannot identify the specific emotion 
being elicited. Fear, anger, startle response, 
orienting response and sexual feelings are all 
among emotions which may produce similar GSR 
responses. 

GSR Measurement: The changes in the electrical 
characteristics of the skin are related to meaning- 
ful stimulation. It is measured typically from the 
fingers or palmar areas using either sSilver-silver 
chloride electrodes and conductive cream, ‘or. wath 
Silver impregnated cloth electrodes which are 
attached without cream to the fingers with velcro 
Strips. (here -1sva viatency Of -l-2 seconds and > 
return to original levels of response usually within 
5-20 seconds. 

Factors influencing measurement of the GSR response 
include such variables as: hand-washing; environment 
temperature and humidity; age; sudden inhalation; 
movement; pressure against the electrodes; nicotine 
and alcohol intake. (Venables and Christie, 1973) 


GSR eprocedure: AtTersaGtachines themelectrodeacs 
thevcigent Ws, asked to renain physieatly cuieu 
and observe the meter and/or sound. Various 
stimulus conditions are presented, such as: 
loudly clapping the hands in front of the client; 
asking the client to take a deep breath and hold 
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GSR, EDR/SPR with 
multi-features 


SUSE 


Ag-Ag Cl Electrodes, handset 


{|| GSR, Conductance 
ae 


6 Baseline, auto-reset 


Bee 


Silver clot Palmar electrodes 
Ly Sete asi ano velcro band 
electrodes 


GSR device 
Variable sound or meter 


AVS 


Metal button Metal cans 
finger velcro held in hands 
straps 


TYPES OF GSR BIOFEEDBACK INSTRUMENTS 
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it; asking the client to think about or visualize 
an upsetting thought or experience. The patterns 
of GSR conductance changes are observed, noting in 
particular the initial level, rapidity of increase 
and decrease, and amount of change. These charac- 
teristic changes in arousal reflect a particular 
person's style and ability to deal with stimulation. 
(Frequent response patterns are illustrated in 

the Figure on Page 58.). 


The GSR is a particularly good device for early 
demonstration of the mind-body interaction. After 
placing the electrodes and noting changes in arousal 
in a resting state, the hand clap usually produces 

a startle response and the conductance change clearly 
demonstrates the increased arousal. The client 
immediately begins to see the connection between 
suprise and a physiological occurrence that happens 
to be measured at the fingertips. As the client 
returns to a resting state, notice the characteristic 
patterns. The meter will indicate a return to 
resting baseline, showing a recovery from the startle 
or may remain at a high level of arousal, perhaps 
even increaSing as though there were aftershocks of 
the original response. Other characteristic patterns 
may be seen. 


After the client has lowered the arousal sufficiently, 
he is asked to think of something which is unpleasant 
or upsetting to him. It may be whatever scene is 

the most disturbing one he can think of at the 
moment. Once again there will most likely be a 
Gharacteristic-.response, “possibly alvdramatic rapid 
increase in Skin conductance. The person is asked 

to remain with the thought or scene and observe the 
arousal as it either increases plateaus, or even 
begins to decrease again depending on the person's 
response style. ‘Statements such=as “Your thoughts 
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RAPID RESPONDER- 
SLOW RECOVERY 


RAPID RESPONDER- 
RAPID RECOVERY 


SLOW RESPONDER- 
SLOW RECOVERY 


SLOW RESPONDER- 
RAPID RECOVERY 


MINIMAL OR 
NON-RESPONDER 


LABILE RESPONDER 


GSR CONDUCTANCE PATTERNS (RESPONSE 


CHARACTERISTICS) REFLECTING PERSONALITY. TYPES 
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and feelings are occurring all over your body, even 
at your fingertips" and "Stresses,fears, anger, etc. 
produce changes throughout the body including your 
heart, stomach, lungs, muscles, and skin" help to 
draw together the relationships in the vitally 
important process of cognitive restructuring that 
occurs in early stages and throughout therapy with 
biofeedback. It is this cognitive work that allows 
the biofeedback process to be meaningful and to 
generalize into everyday life. It gives the client 
a conceptual framework with which to look at his or her 
life in general and their symptoms specifically. 


The symptoms then are no longer foreign or alien to 
them and being imposed upon them but something 
which is produced as reactions to the events around 
them and their inner feelings. Without this kind 
of cognitive restructuring, the process of biofeed- 
back might be isolated from the whole of life and 
might even be misinterpreted as "working with a 
machine that will reduce your symptoms by sitting 
in a room and watching a needle move." 


GSR Uses: The use of GSR falls into several cate- 
gories: 1) As a demonstration tool to make vivid 
the correspondence between mind and body as dis- 
cussed above. 2) In determining the characteristic 
patterns of responders. There is an-intriguing, 
‘although not clearly demonstrated relationship 
between the conductance patterns obtained and pers-— 
Onality types. This tentative evidence reflecting 
characterological patterns of response may serve 

as a Sstarting=point. for, the greatervapplication.o: 
GSR into psychotherapy with biofeedback. A labile 
responder might learn how to become less emotionally 
reactive to the events: of the world? or a. person 
who is slow to recover from a frightening stimulus 
may learn to return to a state of equilibrium. 
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3)* For desensitization, both in “its*Systematic 

and spontaneous forms, to reduce the charge placed 
on sa ‘certain tevent or emotion. Phobias » “anxiety, 
and some specific concerns can be treated in this 
way. The GSR is used both in formulating and 
ordering the hierarchy, giving each item a value, 
and in -the actual.desensitization process itself: 
An index for the evaluation of the level of fear 
and the return to a lowered arousal is available 
beyond the subjective evaluation. 4) In the low- 
ering of sympathetic arousal as applied to a 
number of different conditions. Hypertension, 
asthma, stuttering, and hyperhydrosis are but a few. 
5) Exploration in psychotherapy, guided imagery, 
and hypnosis. The therapist becomes part of the 
biofeedback loop in which information concerning 

a particular content is pursued on the basis of 

a more integrated response pattern which adds 
physiological emotional arousal to the already 
visible postural, non-verbal cues. 


66 GSR is not a lie detector anymore than a 
knife in the hands of a cook is 
necessarily a weapon. yb) 
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Blood Pressure Feedback: 


Blood Pressure History and Use: The non-clinical 
research studies show small changes in blood 


pressure can be achieved by normotensive subjects 
(usually college students) (Shapiro, Schwartz 
and=Tursky. 22972) -,' The iditticulty in -elinican 
studies is the criteria for what denotes hyper- 
tension, and use of an adequate extended baseline. 
Benson. et at.(197l)vand (Goldman ectlra (4975) 
found 17 mm. Hg. decreases in 25 daily and 9 
weekly sessions respectively. Diastolic blood 
pressure reductions have also been found (Deabler 
and Dillenkoffer, 1973). Other studies (e.g., 
Elder & Eustis, 1975) show within session changes 
but no progressive between session changes. 

Kristt & Engel (1975) found that all hypertensives 
studied could produce reliable SBP decreases and 
most could also increase. 


Redmond, et al. (1974) found no difference in 

blood pressure reductions between verbal feedback 
and blood pressure feedback; and Shoemaker and 
Tasto (1975) found relaxation training produced 
greater changes than feedback. The latter study 
also found that diastolic blood pressure decreased 
more in both groups than the no feedback control 
group. 


The evidence to date would indicate that relaxa- 
tion training is at least as effective in reduc- 
ing blood pressure than blood pressure feedback 
per se. Considering the difficulty in measurement 
as discussed in the next section, clinical work 
with hypertension is best accomplished at present 
with relaxation and EMG/GSR/TEMP biofeedback 
procedures. 
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Blood Pressure Measurement and Procedure: It has 
been difficult to get immediate and continuous 
feedback for blood pressure. Standard sphygnom- 
anometers are slow and cumbersome. Automated 
cuffs which inflate periodically result in delay 
of feedback information for efficient learning. 
Infaddition, the continual inflation <~ycles dis= 
tract the person and the automated equipment is 
expensive and the readings somewhat inaccurate. 


One technique that makes it possible to use a 
relatively inexpensive electronic blood pressure 
cuff-~is to inflate to median systolic blood 
pressure and if fewer than half the beats are 
heard (light flashes), then reduce the cuff 
pressure. The flashes can then track the SBP 
downward. However, this technique is subject to 
some sartatact.. 


' Pulse Wave Velocity (PWV): a technique which does 


not use an inflated cuff but instead sophisticated 
electronics to give analog feedback on a beat to 
beat basis, may prove to be a breakthrough in this 
area.  GSteptoe vet -alsig76)s —It.workseby 
measuring of the velocity of the cardiac pulse 
wave down the arm artery (Sensors pick up the 
bracial and radial pulse). The higher the 
velocity of the pulse wave, the higher the blood 
pressure. PWV reflects blood pressure changes and 
is felt to be linearly correlated. However, it 

is a complex variable made up of many components 
and is now the subject of ongoing research. 
Differences in arm length and artery elasticity 
prevent direct translation of PWV into mm. of Hg. 
readings, but can be calibrated to mean arterial 
blood pressure. Using this method, blood pressure 
is monitored and PWV becomes the feedback compon- 
ent. 
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Heart Rate: 


Heart rate studies are replete in the autonomic 
modification literature. It has been possible to 
produce significant heart rate level changes in 
even a Single session, although it has been 
easier to get increases than decreases. There is 
a great deal of evidence to show that subjects 
can quite easily produce voluntary changes in 
both heart rate level and variability in multiple 
sessions (Engel and Hansen, 1966; Hnatiow and 
Lang, 1965). Heart rate. training with premature 
ventricular <contractions ,fatrial -tibreitapions 
and Wolff-Parkinson-White syndrome have been 
investigated (Engel, 1972). Heart rate feedback 
along with desensitization and implosion has been 
applied successfully to the management of anxiety 
about the heart (Wilkramaskera, 1974). 


Clinically, heart rate training may be applicable 
in cardiac arrhythmias of many causes. The 
method involves an alternation of heart rate 
speeding and slowing, and, for obvious reasons, 
is best done in an in-patient coronary care 
setting. 


(re 


Using a mercury strain gauge loop in which change 
in penile tumescence is fed back by corresponding 
click rate, it is possible to do voluntary 
erection control. This technique has been 
applied in behavior modification cases both for 
reduction of erection: (e.g., while listening to 
pornographic material) and for increase of 
erection while watching sexually arousing slides, 
and was used with homosexuals to increase hetero- 
sexual arousal. The technique has application 
for biofeedback in cases of lowered sexual 
arousal such as impotence. In the context of a 
complete sexual and counseling treatment, it 
should be regarded as an approach to be 

used later in treatment, if needed. When the 
sexual dynamics in the interaction of the 
persons involved, mutual exploration, visualiza- 
tion and GSR feedback are all explored, then the 
use of the PERF is warranted. Cautious use 
is based on the observable threatening nature of 
the device and its application in the context of 
a therapist-client interaction. 


Nevertheless, when appropriate, the PERF can be 
used in several ways. The client can be trained 
in the attachment and use of the instrument and 
do home practice with either a partner or using 
visual imagery of sexually arousing scenes and 
individuals. This reduces the threatening 
situation of the office and allows a personal 
exploration of sexual themes. It is most 
successfully introduced after the same visualiza- 
tions have been previously explored with the GSR. 
In the office, the client is instructed how to 
attach the penile ring and then applies it ina 
restroom, returning with the wire and plug coming 
up over the top of his belt. In more permissible 


65 


circumstances, the client might be unemcumbered 
by clothing. The procedure involves the presen- 
tation of sexually stimulating stimuli in the 
form of slides, audiotape, photographs or 

guided imagery sequences. The goal in all cases 
is to determine what events are arousing and to 
gain better control over the sexual response in 
the form of the erection. 


T In biofeedback, the patient is the 
treatment. 


39 
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Single feedback multi- 
input (EEG, EMG, HR, etc.) 
(May include screen) 


Cardiotachometer- 
Digital Heart Rate Fdbk 


Electronic Blood Pressure 
Cuff, light/tone 


Pulse Wave Velocity 
(may include Heart Rate) 


Penile Erection Fdbk 
(may include TEMP) 


TYPES OF OTHER BIOFEEDBACK INSTRUMENTS 
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Vaginal Feedback: 


Two major techniques and instruments are used in 
the case of sexual arousal training in the female. 
Vaginal blood flow using a plethysmograph or a 
temperature thermistor in the vagina. Since 
blood flow is related to sexual arousal in 
females, this procedure is potentially useful, 
although little substantive work has been done. 

A second device, the perineometer, measures 
Varinal Ploorecontraction = Lt 1s vused for 
strengthening exercises, especially for women who 
have had muscles weakened by childbirth. By 
inserting a conical latex form into the vagina 
and observing changes in pressure on the dial 
which is connected by a rubber tube, the user can 
see when correct muscles are being exercised and 
howl strong iyaihey are contracting. The flexible 
rubber air chamber is inserted into the vagina 
and is connected by a tube to a clock-like 
pressure gauge which measures the strength of 
each muscular contraction. It is useful feedback 
for clients with vaginismus (painful intercourse) 
to: earn) how to contract. and relax. the varmmat 
musctes. In addition. it' is helpful tor women 
who would 1ike to gain more control over those 
muscles for greater satisfaction and pleasuring 
of their partner in intercourse. 
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Video Tape Feedback (VTR) =: 


Closed circuit television and video recording are 
important feedback devices in that they allow 
visual feedback of facial and bodily information. 
Many clients have not had the opportunity to view 
themselves either at the moment or in a delayed 
mode. Looking into a mirror does not yield the same 
kind of information as seeing oneself on the tele- 
vision screen, which has more the quality of 
“looking ato yourseli'srather) than just. "seeing 
yourseit"’ gin additienyrthe VIR allows7tinstant 
replay of an event. An example of the feedback use 
OfaVIRVisannt the treatment ofo tics other patient 
with a facial tic can view himself on the screen 

to get a clear understanding of thes fiacaal 
movements involved in the behavior. The therapist 
and patient can replay the tic episode and view the 
activity; which means that eyeblinks and side 
glances which were not observable previously can 

be seen. The movements, pattern and feelings about 
them can be discussed in the process. 


The EMG or other instrument can be used in conjunc- 
tion with -the VTR.tThistis’ best done by framing 
both thelbitace (orisieniticant.part of2the body) 

and the instrument meter on the video screen. Thus, 
the patient can relate the movement (spasm activity) 
with the microvoltage change, greatly speeding 

the learning process. Other treatments which 
benefit from multimodal use of VTR and biofeedback 
instrumentation are neuromuscular re-education 
issues: \such as’: paraplegia: stroke: low, back 
Syndnomer, tortacolais: (and. Belle slPalsy- 


the VIR as used motivationally—to- demonstrate. progress 
through various sessions and compare performance 
at the beginning and conclusion of treatment. 
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Certain sessions or segments representing break- 
throughs can be stored and reviewed. Finally, the 
videotapes may be used , with client's permission, 
for professional training seminars and staff 
education. Difficult issues which arise can be 
reviewed and discussed , or a consultatant brought 
in to comment on a taped session. 


Instruments from Common Devices: 


Although sophisticated and expensive office and 
portable biofeedback instruments are now readily 
available, there are occasions in which simpler 
and inexpensive devices can be used. These devices 
may be common objects available from scientific 
supply houses or certain stores. 


A readily available and useful device is the house- 
hold thermometer. It should be a common room ther- 
mometer: small, lightweight, with the bulb exposed. 
An oral or rectal "fever'' thermometer will not 
suffice, as the temperature range is too limited. 
There are very small thermometers sold in some 
supply houses in lots of 100 (or less), and are 
usually made for commerical gifts , desk calendars, 
etc), Thesetare a2deal for this applicationsiw that 
they are light, small and cost a few cents each. 
The bulb is taped to the finger tip ; and after 

a considerable delay foradjustment, will give a 
finger temperature indication. The person can 

tape the small thermometer prior to doing the 
relaxation exercise and note the pre- and post- 
relaxation temperature. While it is not sensitive 
enough to effectively begin training, it is 
particularly useful for taking finger temperatures 
during the course of the day, before and after 
relaxation training exercises, and after learning 
has progressed to the pvnoint of beins able to do 
hand warming of several degrees in a few. minutes. 
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The mood-ring is a novelty item sold in some 
stores (often for less than $15). with the claim 
that the colors of the stone reveal one's emotional 
"mood" state. The lucite "stone" is backed with 
liquid crystal which is responsive to temperature 
by changing color. The changes are typically from 
black (coldest) to brown, green ,light blue, and 
deep blue (warmest). The temperature range may 

be as much as 20 degrees from approximately 

79-95 degrees. Provided that the person understands 
that environmental and other factors (cold water, 
cool metal, etc.) affect the temperature greatly, 
it is a good indication of relative hand temperature 
on a more or less continuous basis. The colors of 
the ring can be related to stress events, interactions 
and other emotional responses during the day. As 
the verson begins to recognize the times and 
Situations in which peripheral vasoconstriction 
occurs, he becomes more aware of the stressors 

te Das tite Other Jaquid crystal products-are 
available. Liquid crvstal solution can be painted 
on anv surface and will change color in relation 

to range of temperatures. 


The common bathroom scale has been described as 

a biofeedback device for teaching dynamic balance, 
the shifting of weight and balance in walking for 
gait training, and the development of a sense of 
balance with visual feedback (Peper, 1976). 


The mirror , although considerably. less effective 
than video-tape recording , is helpful in providing 
visual feedback of postural, facial, and movement 
information. It is especially useful in home 
practice. An example is found. in the treatment of 
hair-pulling compulsion in which practice sessions 
of volitional hair pulling behavior were prescribed 
in a negative practice protocol. 
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AN IDEAL CLINICAL INSTRUMENT 


FEATURES: 
1) INTERCHANGEABLE MODULES PLUG INTO MASTER 
UNIT, CAN BE USED INDEPENDENTLY AS TRAINER, 
) RECHARGEABLE BATIERY PACK IS ACCEPTED BY 
THE PINS WHICH PLUG INTO THE MASTER UNIT(AC). 
53) BUILT-IN CHART RECORDER (OR VIDEO SCREEN) 
AND DATA PRINTER FOR BOTH ae CHARTS 
AND RESEARCH. THE GRID PAPER HR AVERAGES 
on 83x11 SHEETS) CAN BE TORN OFF EACH SESSIO 
FOR CLIENT'S RECORD, 
4) compact (24x6x10) WITH BUILT-IN METER, 
AUDITORY, AND VISUAL FEEDBACK, 


sauditory feedback 


‘visual feedbac 
chart paper are 
Pbattery pack 


k 
; ——_—______> 
single module 
data acquisition 
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CHAPTER III 


CLINICAL PROCEDURES 


Orientation 
Purpose 
Cognitive Restructuring 
Misplaced Efforts 


Models of Treatment Approach 
One to One Approach 
Evaluation Approach 
Alternating Rooms Approach 
Therapist-Technician Approach 
Prescription Approach 
Instructional Approach 
Standardized Approach 
Automated Approach 
Eclectic Approach 


Treatment Overview 
Therapist's Handling of Initial Session 


Intake Procedures 
Referrals 
Phone Screening 
Pit bale Sat 
History Outline 
Psychophysiological Profile 
Choice of Instruments 
Recordkeeping 
Home Practice Record Cards 
Weekly summaries and Follow-up 
Generalization of Relaxation 
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Group Biofeedback 


Precautions and Contraindications 
Concurrent Medication 
Age 
Improper Training 
Psychosis 
Cardiac Problems 
Motivation 
Insufficient Arousal 


Additional Clinical Comments 
Defocusing the Symptom 
Relationship Placement of Sensors 
Use of Tapes 
Use of Medication 
Average Number of Sessions 
Sessions per Week 
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While Chapter II discussed instruments and tech- 
nical issues, and Chapter IV will discuss 
Syndromes and their treatment, this Chapter 
focuses on orientation of approach to the patient. 
The introduction of the technique, wording, 
analogies for generalization, facilitation and 
application in everyday life are described. The 
steps of intake from first contact. and) contract 
setting through conclusion of treatment or train- 
ing are outlined. 


Biofeedback learning must generalize outside 
of the office situation in order to be 
effectively helpful in day to day life. 55 
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Purpose of Biofeedback ‘Training: 


The purpose of applying biofeedback instruments 
is" not “particularly ‘to produce any state but 
instead to facilitate self-awareness and control. 
For example, in the case of EEG, the goal is not 
to produce an "Alpha zombie" who is "Spaced out" 
but instead to help that person learn to become 
aware of and control the level of awareness and 
abiliGyato rebaxs sin addition: 1teshouwld be 
pointed out that even when the instruments do 
nochange physrolozically sspecific tosthe indivi-— 
dual, they still affect the person's understand- 
ing of the relationship with their body and ways 
to deal with it that they may not otherwise 
learn. 


Formgexamphle.. inothelpaimpoecycies iwhatetypicalkiy 
happens is that there is a pain which the person 
subjectively feels. They brace to the pain, thus 
exacerbating it and producing other painful con- 
tractions of the muscles near the original site. 
He then becomes anxious and worried that they 
cannot deal with the pain ‘and thus, even if the 
original pain is ‘ever alleviated,, the pain cycle 
which has begun may continue. With the instru- 
ments, the person observes what it means to "let 
go'' and perhaps yield into the pain which is 

Gir ficultetosexplainiverbally = sinus |thesperson 
*fearns to interrupt the vicious pain cycle. 
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Cognitive Restructuring: 


This term refers to the groundwork that is laid 
before training is begun and which may continue 
throughout the treatment; “L feel that i istan 
absolute necessity for effective generalization 
and integration-into the person's total life. 

Phrases are used that adequately reflect to the 
client the purpose and effect of biofeedback. 

Examples of real-life stress are given, para- 

llels to the processes involved in "letting go" 
are described and the concepts are demonstrated. 


In this very important section, I hope to cover 
concepts and statements about biofeedback which 
may well be as important as the biofeedback 
training process itself and might be seen as a 
part and parcel of the process. Both the belief 
of the therapist as well as that of the client 
is critical in determining the effectiveness and 
progress of biofeedback. Thus, the therapist 
needs to have a sense of philosophy and the goal 
orientation in which he works and needs to con- 
vey to the client certain concepts which makes 
the process understandable, especially in 
relationship to the issues for which he sought 
treatment. These initial understandings or 
statements which I will refer to as cognitive 
restructuring are usually accomplished very 
early in therapy and repeated or returned to 
periodically in the whole process. 


The goal of biofeedback is to do away with the 
machines. They are to be used while they are 
useful in facilitating that person's understand- 
ing of their own body and control until certain 
internal loops can be achieved. The machine is 


gradually replaced by a proprioceptive mechanism 
which now allows the individual the kind of 
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control that he formerly had only with the instru- 
ments. The word for this might well be mastery 
and the underlining philosophy is essentially one 
in which the therapist and his instruments are 
“put out of business.” Certain statements and 
analogies are important to patients to understand 
both the mind-body interaction in the process of 
biofeedback. The following analogies have been 
particularly useful". 


The Urination Analogy: Most people can relate to 


€ process of urination and can understand that 
has to do with the process of letting go. What 
kes to urinate is to let go in a specific way 
ich the person has very little conscious 
is letting go does not just occur in 
is a volitional decision to let 
analogy, the patient can be made 
ept of not losing control but of 
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raise their finger to let you know. They will 
immediately see that a thought will produce a 
massive shift in the GSR. When you have upsetting 
thoughts, worries, phobias, etc., your entire body 
as a, wholews reacting» with “your mrnd. oolbate ws? 
you are reacting as one entity, unit, body, mind. 
Your feelings are reflected in your functioning 
and that becomes part of the treatment. 


66 If nothing else, the instruments teach the 


Tnetvidual What. 1. Means to .lemrgco.: 
Something which is virtually impossible to » by) 
explain. 
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Misplaced Efforts: 


The concept of dysponesis, a term which George 
Whatmore (1974) coined, means essentially '"mis- 
placed efforts."' An example of this might be the 
casual awareness that one's jaw hurts after 
clipping nails, only to discover upon reflec- 
Pion=thatiwith cach Clip) of-the nal -clipper.i we 
had clamped down or clenched the jJawcas ist 
to bite. While this is not a very severe symptom, 
it serves to illustrate that there are often 
unnecessary movements and tensions which use 
energy, which may cause pain and of which we are 
not aware. When these misplaced efforts occur 
frequently or chronically, the person may have 
chronic pains or tensions and may not even be 
aware of the genesis. 


The second example of misplaced efforts might be 
seen in very common everyday activities such as 
Wretine> driving and isitting.« “They sal leucan nave, 
associated with them, certain conditioned tensions 
or bad habit patterns which are examples of 
misplaced efforts. When one writes in a very re- 
laxed and easy manner, there is no cramping of 

the hands and the person can write comfortably for 
a long period of time. However, when the pen is 
clenched tightly in the hand, the arm held 

rigidly in full muscle tension, the back hunched, 
the neck stretched down, and the teeth clamped 
together, then we see a person who becomes tired 
quite quickly and feels exhausted even after 
taking a short examination or taking noves<at sa 
lecture. These tensions are seen aS unnecessary 
to the activity"itself and are, un fact. counter— 
Productive 
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Models of Treatment Approach 


I. The One to One Approach (or "Psychotherapy" Model): 
The primary therapist and client are together for 

the full session. Advantages: Good rapport and 
interaction can be developed, the therapist is 
directly involved in all aspects of client's progress, 
continuity of treatment from intake through termina- 
tion. Most complete and lasting treatment seems 

to result from this model in our clinical experience. 
Disadvantages: High cost, uses highly trained thera- 
pist time even during the portions of treatment that 
involve direct training. 


II. Evaluation Approach or ('Social Work" Model): One 


therapist does evaluation (history, psychophysio- 
logical profile, and symptom clarification) then 
client is seen by a therapist or technician who 
develops the treatment plan and does the training. 
Advantages: Client can be seen for treatment by 
most appropriate therapist. If the problem requires 
straightforward training then a technician may be 
used. If medical or psychological issues are 
relevant an experienced therapist is used. An 
efficient method especially if large number of 
therapists and technicians were available. 
Disadvantages: Duplication of information gathering 
and initial relationship, client may be unsure as 
to which person is the therapist. Potential confu- 
sion over goals:of treatment and the contract set. 


III. Alternating Rooms Approach (or "Dental" Model): 
A single therapist may see two or more clients each 


in separate offices, consecutively. 

Advantages: By setting hourly appointments at each 
half hour, the therapist can’ talk with the -civent 
for half the hour and then allow the client to 
train on the instruments for theyother hali; during 
which he can be talking with the next client. This 
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model makes it possible to see two clients during 
each hour. It removes the therapist from having to 
LSitawiulesthe Client sduning training sthus reducing 
the costs. 

Disadvantages: Timing and scheduling become extremely 
difficult with little flexibility in issues which 
need to be continued or examined in more depth. 

The client may feel abandoned or need guidance. 

If an assistant is involved during the training 
time, the client may still experience abrupt 
changes instead of a smooth flow to the treatment 
and relationship. 


IV. Therapist-Technician Approach (or "Nurse" Model): 
The client works with two persons, one having primary 
responsibility for the treatment program decisions 
and evaluation and the other serving as technician 
handling the more routine work of electrode place- 
ment, instrument set up, facilitationin training, 

and scheduling. 

Advantages: This model is one which will be most 
fami Liar in “a traditional physician's medical 
practice, and has the benefit of conserving the 

more expensive therapist's time. It is a model 

which differentially utilizes each therapist's 
Dauticulang -skillvyandstrainine: 

Disadvantages: It requires the _cost~ofy the services 
of two therapists for each patient, although some 
overlap of patients 1s possibles >The cost and 
potential diffusions of responsibility 1s increased 
somewhat in that two individuals are involved jointly 
in the treatment process. 


V.Prescription Approach (or ''Physical Therapist'' Model): 
In this model, the evaluation and recommendations 
for treatment "prescription" is carried out by one 
therapist (practitioner) and the actual treatment/ 
trainingis conducted by an assistant or perhaps 
other therapist. 
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Advantages: Cost is decreased in that appropriate 
and specific use is made of expensive time. The 
technician may conduct the training perhaps with a 
provision for reevaluation after a specific time 
period orenumber ‘of sessions*Cerg., this. is 
sometimes done effectively by having an automatic 
re-evaluation if the client has not progressed in 
three training sessions). 

Disadvantages: It requires that a comprehensive 
treatment recommendation be developed with the 
first session or so. The client has some confusion 
as to who the therapist is, and with whom to 
discuss certain issues. This is intensified if 
each therapist unwittingly abdicates decision- 
making functions to the other. Communication must 
be very good between the practitioners. 


fVI. Instructional Approach» (or “Educational” Model): 
The therapist sees him or herself as a teacher in 
order to instruct the client/"student" in the pro- 
cedures and use of the instruments for personal use. 
Advantages: It maximizes the facilitator role in 
that it conveys to the client the message that he 
will be ultimately responsible for his own training 
and progress. The expense and time of "treatment" 
may be reduced if-the client is able to purchase 

his own instrument for home use and continue 
training, possibly with periodic trouble-shooting 
or follow-up appointments. 

Disadvantages’. Thevelient is aptsto flounder: 
misinterpret training meaning or effects, or dis- 
eontinue training without suidance, facilitation, 
and motivation by the therapist. As has been 
stated previously, -the therapist, client relationship 
is a powerful ingredient in the total biofeedback 
process. Equipment use (rather than collecting dust 
on the shelf) and misuse as well as maintenance 
provide additional problems which are dealt with 

in an office setting. “Some conditions lend 
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themselves to this approach more than others. 
(More medically involved conditions require closer 
supervision. ) 


VII. Standardized Approach ("'Experimental" Model ) 
Standardized procedures in the form of flow-charts 
Or guidelines are used which each client goes 
through. Steps of treatment from evaluation 
through termination are outlined and prescribed as 
in a cookbook. 

Advantages: A flow diagram would theoretically 
allow anyone to "administer" the treatment without 
having to have the extensive training required for 
independent decision making. It is best suited 
for research because of its testable and consis-— 
tent nature. Thererore, it as less cost iy. more 
systematic and lends itself to outcome evaluation. 
Disadvantages: Because of individual differences 
in needs of clients and their conditions, the 
procedure most often must be tailored to fit these 
particular needs. One pre-set approach must often 
be arbitrary to fit every case. While ideal for 
research, the approach is arbitrary and generally 
unsuited for clinical work. 


VIII Automated Approach (or ''Computer" Approach) 
Carrying the previous approach a2zstep-further, the 
teainine can be directed trom a central control 
console from which a single operator/therapist can 
monitor and shape the progress of several client/ 
trainees. It is possible following initial eval- 
uation and goal setting to have a program of 
training which is programmed into a computer which 
uses predetermined criteria and shaping curves. 
Advantages: This model provides the ultimate in 
instrumentation and mechanized efficiency, lowest 
training costs and maximum utilization of equip- 
ment, Space and personnel. 
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Disadvantages: The initial expense of instrumen- 
tation, “Imvertacins and compiler. 1S bigha. very 
little human contact and personal variability is 
possible. It is a real question as to how broadly 
this approach can be applied. We have rarely 
encountered cases in which personal interaction 
and individually tailored programs are not needed. 


IX. The Eclectic Approach (or '!'Combined" Model ) 
This model utilizes some of the better points of 
several approaches, amalgamating them into one 
procedure or sequential procedures. 

Advantages: While an approach may fit some indi- 
viduals, conditions and needs of training better 
than others and there may be shifts of needs 
during the course of treatment. 

Disadvantages: Some approaches are incompatible 
With ovhersoYr produce! 4..conftusing shart or focus 
£Or, THE Client. At te di tiicult.to. apply, ane 
schedule different approaches in a single treat- 
ment setting and/or facility. 


Conclusions 


Since each setting, therapist and client is unique, 
it is impossible to predetermine which of these 
models will be the correct or most effective one. 
However, having attempted to use each approach to 
some extent in a multidisciplinary setting, some 
evaluative comments can be made as to the rela- 
tive merits and conclusions drawn. 


In general, the first, or one-to-one model has 
been preferred by our therapists when the whole 
range of approaches are available. _It is most 
convenient to schedule, offers maximum continuity 
and maintains warm, human relationships. 


86 


Disappointingly, we have found that the somewhat 
less expensive approaches which utilize more 
Systematic and standardized procedures or greater 
use of assistant/technician time suffer from 
inflexibility, greater opportunity for confusion 
and incomplete therapy, and inappropriate 
application. 


While this may not at all be the case in other 
settings, we would suggest approach I., especially 
at the outset, as the therapist develops a 
thorough understanding of all the intricacies of 
the biofeedback work. Other approaches may be 
introduced on a trial basis and their relative 
effectiveness evaluated case by case. 


This statement may be received with some surprise 
by those who envisioned the practice of biofeed- 
back to be one in’ which hourly. contact, could be 
reduced and greater numbers of clients seen. In 
our experience this is not readily achieved and 

the practice of biofeedback requires as much skill, 
azappent2On LO detail, client: contact tame and 
individualization of treatment as other health care 
and growth approaches (e.g. psychotherapy, physical 
therapy). What is decreased, on the other hand, 

is the length of treatment; biofeedback being a 
tool which greater facilitates the brief treatment 
of certain psychophysiological symptoms.(Fuller, 1976b) 
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Treatment Overview: 


Although treatment may differ in patient readi- 
ness, symptom intensity, speed of learning deep 
relaxation, etc., the following prototype 
schedule is a representative course: 


Session I - History, development of rapport, 
eopnitive restructuring, and, clariiication, of 
biofeedback, initial baselines and response 
through psychophysiological profile, setting of 
contract including fee and discussion of thera- 
peutic plan. 


Sessions II to N-I - Evaluation of week's pro- 
gress and activity, review of home practice, 
Symptom intensity and occurrence, medication use, 
if any, reinforcement of relaxation skiilis, 
including deepening and enhancing, biofeedback 
training on most appropriate instrument or multi- 
modal feedback which integrates several instru- 
ments. 


Session N - Overview of treatment, effects and 
limitations, check of internalization of bio- 
feedback learning, evaluation of generalization 
to outside life, recommendations for future 
including awareness of symptom and how to 
continue progress on one's own. The closing 
research information, follow-up arrangements. 
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STEPS IN BIOFEEDBACK TREATMENT 


INTAKE 
EVALUATION 
HISTORY 
BASELINES-PSYPHY PROFILE 
RELAXATION TRAINING 
CONTRACT-GOAL SETTING 


TREATMENT SESSIONS 
HOME PRACTICE/TRAINING/TAPES — | 
RELAXATION/AUTOGENIC TRNG GRPSE& 
B IOFEEDBACK/ PSYCHOTHERAPY 


TERMINATION 
POST-TESTS/PROFILE 
FUTURE GOALS 


FOLLOW-UP 
REINFORCEMENT OF PROGRESS 


REFRESHER SESSION 


89 


Therapist's Handling of Initial Sessions: 


The therapists are responsible for setting their 
own contracts, for developing their own history 
and for using their own style and personality 
and their treatment. If this were a research 
project totally and not a clinical orientation, 
everything would be specified. There are indivi- 
dual differences. The most common standard proce- 
dure dis that. the patient 2s=told about. the 
instruments one at a time as they are being 
hooked up. They are asked beforehand about their 
feelings about instrumentation and any previous 
experience with instrumentation. They are told 
that the electrodes are sensors and that they are 
placed on the surface of the skin and that they 
do not shock and that they-do not make any input 
and voltage, that the instruments themselves are 
battery operated. They are not harmful and 

they simply measure the change in the body.Clients 
are asked about anything they know about the 
relationship of stress and the relationship of 
physiological changes and measures. Get some 
idea of how comfortable, oriented and how much 
cognitive knowledge they have. They may say,'I 
have read an article, yes, I know what that is, 
it's all about Alpha waves and EEG." The thera- 
pist then might have to educate the person about 
EMG as well as other instruments, by providing 
basic information and issues about muscle tension 
and how and what is being measured. This can be 
done in a casual way while you are attaching the 
electrodes to the proper sites. 
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CLINIC TREATMENT PROCEDURES 


PHYSICIAN, OTHER -PROFESS= See eR LOND 
AGENCY IONAL PH BK, LECTURE 


eer ere 


RECEPTIONIST/INTAKE FORM 


REFERRAL 
OUT 


STAFF MEETING CLINICAL DIRECTOR 


»~ 


THERAPIST/INTAKE APPT 
HISTORY apolehiy -EVACy PEAN 


! 


TREATMENT SESSIONS 


pS \ 

HOME TRNG PSYCHOTHERAPY/3° RELAXATION GRP 
+ BIOFEEDBACK /m= 4 

HOME PRACT PHYSICAL THER/@& AUTOGENIC TRNG 
RY HYPNOSIS /% b 

RELAX TAPE RELAXATION EX/w BIOFEEDBK GRP 


Ne FINAL eral ice 


TERMINATION, POST-TESTS 


) 


FOLLOW-UP 


on 


Intake Procedures: 


Referrals. 

The following are models from which you might 
benefit from our experiences. The Institute has 
operated as a private psychological corporation 
which is-ditferent from hospital aLtiiltationor 
independent practice. About half of the patients 
are referred by physicians or other professionals. 
The other half are self-referred; coming from 
recommendations of former patients, through a 
class or programs, by friends who have heard 
about biofeedback or by looking it-up in the 
phone book. As patients get effective results 
from their experience at the Insitute, we find 
that the number of others they refer is increas- 
ing. 


Phone Screening: 

The phone call is usually taken by the Admini- 
strative Assistant who is quite experienced in 
doing screening on the phone. (She will make 
appropriate referrals, e.g., the person who calls 
imeerunk: and uin:-aspanic.. \) ~She@veny caret ulin and 
competently goes through the definition of bio- 
feedback to a person who has a misunderstanding 
of what it is and then asks them if they need 
information that we can send to them to look 
over. More than 50% of her time is spent 

giving information to people who call. While 
time consuming, it does allow public information 
about biofeedback. If the person has a symptom 
or request that we might be able to handle at 
the Institute, a duplicate intake record is made 
and given to the appropriate therapist, who is 
the one best able to deal with the particular 
issue the person 

schedule. If it is not clear to the intake re- 
ceptionist, the intake will be staffed on the 
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weekly staff meetings. That intake will be dis- 
cussed, and a decision made about who might best 
deal with the problem. 


Pra tater Vs 

Mew irstivisitihelasts lls. hours Typicakivasthe first 
half-hour is spent filling out intake information 
forms , psychological evaluations, and clinical 
research, forms: 


The clinical research-information iS used in our 
ongoing research project in which we obtain infor- 
mation about the progress and efficency of the 
treatment provided. It is a time-consuming project, 
and is funded solely from clinical income. The 
questions asked are brief, and the format allows 
the information to be transferred to computer cards 
on a regular basis. 


The primary psychological evaluations used include 
a short form of the MMPI (Mini-mult), the Rotter 
Internal-External Locus of Control scale, and the 
Holmes-Rahe Life Change Inventory. The Mini-mult 
MMPI is a 78-item short form of the MMPI, which 
correlates about.82 with the full MMPI, i.e. 64% 
of the variance is accounted for by this version. 
We have made modifications on both the Rotter 

and Holmes-Rahe scales (e.g. on Holmes-Rahe, we use 
past-12 months and future-12 months in order to 
determine the patient's anticipations ). 


After these forms are completed, the therapist 
greets the patient and they go into the office. 
Although subject to individual differences, the 
next half—hour is typically used to-obtain a 
history and focused evaluation of the presenting 
problem. During the remainder of the session 


93 


HISTORY OUTLINE 
TOPICS 
ONSET AND DEVELOPMENT OF SYMPTOM/CONDITIONS 
ASSOCIATED WITH ITS OCCURRENCE 
GENERAL MEDICAL HISTORY 


SEXUAL AND MENSTRUAL(DIFFICULTIES, ANXIETIES, 
PAIN, EFFECT ON MOODS,ETC) 


FAMILY/ HOUSEHOLD / SIGNIFICANT OTHERS 
OCCUPATIONAL HISTORY 

FREE TIME (HOBBIES, EVENINGS, EXERCISE, ETC) 
BRIEF SELF-DESCRIPTION 

CHEMICAL AND FOOD INTAKE 

ILLUSTRATIVE QUESTIONS 


HOW AND WHEN DID THE CLIENT FIRST BEGIN TO 
NOTICE THE SYMPTOMS? WHO ELSE NOTICED? 


WHAT STRESSES WERE GOING ON AT THE TIME THE 
PROBLEM FIRST BEGAN? 


WHAT DID = THe -CETENT DO TO DEAL WITH. SHE PROBLEM 
HOW DID THESE INTERVENTIONS WORK? 


WHAT BRINGS THE CLIENT TO THIS FORM OF TREAT- 
MENT NOW? IS THE PROBLEM GETTING WORSE; HAS IT 
JUST RETURNED; OR IS IT THE SAME AS ALWAYS? 
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a psychophysiological profile is obtained. This 

is done with three instruments or more: EMG (always) 
TEMP and/or GSR; and heart-rate, blood pressure, 

or EEG (depending on the issues involved). Baselines 
are obtained. These are resting baselines, as the 
person has been sitting in the office for at least 
30 minutes. One of the biggest criticisms of 

many Studies in biofeedback is the inadequate 
pre-baseline period, Since there is a tremendous 
shift in physiological patterns in just resting, 
tharehass little to doi with training per =se~ Thus: 

a baseline should be obtained after a reasonable 
resting period. 


d 
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Psychophysiological. Profile: 

The baselines are recorded on a multi-channel 
recorder so that the measurements are taken over 
a time period. The following procedure is used: 


1.Five-minute rest period, where the client sits 
cComrortably.. not doing anything in-parvicutar, 

2. Five-minute period, where the client is asked 
to relax in whatever way they have found to be 
best for them , while sitting in a chair. 

3. Ten-minute guided relaxation procedure. 

4. Ten-minute stressor and recovery period, where 
the therapist may make a sudden hand-clap or pinch, 
or ask the client to think of something upsetting, 
or something which they have found to be frus- 
trating, frightening or angering recently. 


During the baseline measurements the therapist 
observes: how the client relaxed on their own; 

how they relaxed with facilitation of relaxation 
procedure; what variables changed; what patterns 
emerged. Note that the psychophysiological profile 
i1s)a part of the diagenositic evaluation, not a 
research study, so that there are considerable 

Con oundane Variables in therclinical situation, 
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Choice of Instrument: 


First determination is made on the basis of the 
instrument with which the person has the most 
success, Jltsiseparticulariy 2mportant that mie 
patient get reinforcement and positive results 
at the outset. 


Other criteria of instrument choice include the 
most related system to the symptom. In migraine 
treatment, one would probably not begin directly 
with temperature as that is often difficult for 
the person to relate to, and has a high frustra- 
tion and potential farlure factor. Instead) 2c 
is preferable to begin with relaxation training 
and EMG feedback while monitoring temperature 
changes. Frequently it occurs that when the 
person begins to do temperature training, they 
have decreases in hand temperature even though 
they had a raise when doing EMG training. Our 
experience has indicated the most clinically 
useful sequence is: 


a. The instrument with which the patient 
shows most possibility of control and 
reinforcement. 


b. The one shown by the psychophysiological 
profile to be the most responsive. 


Ca finally wthe one indicated! an the 
research. 
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Recordkeeping (Use of home practice cards and logs) 


Ipc Lents nave headaches, for example, and are 
asked how often they have headaches, they may 
well respond with "everyday", “all’‘the time", etc. 
When records are kept one may find a pattern. 
There are often days when they are headache-free; 
some people only have headaches on weekends, 

when they “let down’; others only in) the mornings: 
or others mainly around lunch-time. The pattern 
can give valuable information as to the stressors 
inv- ved (e.g. related ‘to home, work, food, or 
vacations. ). 


Home Practice Record Cards: 

These cards provide spaces where the client enters 
information on a daily basis on each of several 
variables, including: when they did the relaxation 
exercises or other home practice; the severity 

and frequency of the symptom; use of medication; 
and comments. 


These records are invaluable , no matter how 
adequately session records are kept, in getting 

a more complete view of treatment progress. Patient 
verbal-reports can be compared to these daily logs. 
Subjective perceptions of symptom occurrence may 
not match the logs. For example, some patients 
will remark that they do not see much difference 

in their symptom occurrence, but change is very 
clear on the logs; others will say,"I have been 
helped ajicreat deal’, Yihank you", eter put there 
is no change in the symptom or medication use. 

More than inaccurate reporting, there may be more 
psychological issues involved. This method will 
help separate these inconsistencies. Additionally, 
the logs provide information of medication usage 
and decreases or increases thereof. 
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SUGGESTIONS TO PROMOTE GENERALIZATION 


OF RELAXATION TO DAILY LIFE: 


1) MINI RELAXATIONS MANY TIMES EACH DAY; 
WHILE TALKING ON THE PHONE, WAITING 
IN LINE, ETC, 


2) PAYING ATTENTION TO BREATHING PATTERNS 
AND BREATH HOLDING, 


4) USING A BLUE DOF ON THE WATCHy GAR 
MIRROR, TELEPHONE DIAL AS A CUE TO 
RELAX AND REMIND ONESELF TO UNHURRY, 


4) INTERNAL CUE WORDS SUCH AS “CALM” OR 
QUIET INSIDE’ AS RELAXATION STIMULI, 
5) DYMO LABEL REMINDER ON DESK, PEN, OR 
KITCHEN TABLE,ETC, TO RELAX AND SLOW 
DOWN. (E.G., WHAT'S THE RUSH?) 


6) RECORD KEEPING OR LOG OF TENSION SIGNS 
AND EVENTS WHICH PRECIPITATE SYMPTOMS, 


7) MOOD RING TO OBSERVE VASOCONSTRICTION, 
OR PUTTING HAND TO FACE TO CHECK TEMP, 


8) OBSERVATION OF TEETH CLENCHING, TIGHT 
JAW, OR EYE STRAIN. NOTICING FOREHEAD 
WRINKLING, NECK TIGHTNESS, OR ANAL 
CONTRACTIONS. PUT AN AHH” IN EACH 
EXHALE FOR A FEW MOMENTS AS THE TIGHT 
AREA IS LET GO. BREATHE INTO THE AREA, 
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Weekly Summaries and Follow-up: 

Coordinated with our clinical research program 

are weekly summaries completed by the client at 
the session, and follow-up questionnaires sent 

at three (3) and six (6) month intervals. Analysis 
of research information compiled over the past 
three years indicates the usefulness of global 
assessment scales. (see Research Chapter). 


Group Biofeedback : 
There are three different forms of group feedback: 


1. Putting patients with similar types of problems 
Inco the Same group to discuss, -contront.. and 
support each other. (E.G. Relaxation groups for 
anxious patients; Gastrointestinal groups; Head- 
ache groups). While it may seem that these patients 
are Similar and may support each others' symptoms, 
they are also best able to see through the games 
and resistances to change. The group's members 
themselves become one of the therapist's strongest 
allies. Frequently members will try to outdo one 
another's stories; other members will "call" them 
on it. This method does not use instruments per se; 
instead, the individual training is done outside 
the g-roup Situation. - Other factors favorine the 
eroup arrangement include: cost effectiveness; 
structuring cognitive understanding and explanations; 
mutual support and sharing of experiences. 


2 Relaxatvionegroups ~-Ihis requires, that the 
therapist do relaxation procedures (e.g. progressive 
relaxation or Autogenic relaxation), a single time 
for the benefit of several clients, rather than 
Madi Lue wlYye lite dis lesseexpensive, for the client. 
and members can reinforce each others' successes 
invrelaxation and Letting go. At the same-time., 

some or all group members can be monitored on bio- 
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feedback instruments. TEMP is particularly useful 
because it may indicate a resistant patient who 
reports being very relaxed, and whose EMG shows 
low muscle tension. 


3. True "Group Biofeedback" is rarely done. 

Such possibilities as having all members hold 
hands in. order to get~ “group GSR" orf -“Ygroup BMGs 
levels have not yet been seen as effective 
treatment techniques. However, for space, equip- 
ment, or personnel reasons, clients may do indi- 
vidual training in a group setting. 


Gk 


The therapist or trainer vis part of the 55 
biofeedback loop. 
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Precautions and Contraindications: 


The therapist should be aware of potential 
problems arising in the course of biofeedback 
training as well as contraindications to biofeed- 
back. The following represent some of these 
areas: 


Concurrent medication: Patients on medication at 
the time of working with biofeedback must be 
followed closely by a physician. Problems arise 
when the patient is prematurely withdrawn from 
the medication, is led to believe that the 
medication is no longer necessary Since he is in 
biofeedback training or has a reduction of the 
requirement of the medication because of changes 
resulting from the biofeedback training. These 
possibilities may especially arise in the 
following areas: hypertension, hypotension, 
inadequate daily medication coverage, diabetes(in- 
sulin coma due to reduced need for insulin 
injections )and epilepsy ( increase in seizure 
ACU LVI) 


Age: The elderly are frequently on various 
medications and are particularly prone to hypo- 
tension. Patients over 65 should be seen with 
caution, especially for blood pressure biofeed- 
back as there can be a decrease in cortical flow. 


Improper Training: The use of noneffective 
training procedure may result in some lessening 
of the patient's finances, but an inappropriate 
one could have detrimental effects. Low 
frequency EEG training may potentiate epilepti- 
form activity. Unilateral masseter EMG train- 
ing for bruxism may result in jaw dislocation. 
Use of improper muscles as target electrode 
sites in torticollis may result in exacerbation 
of the disorder and greater imbalance. 
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Psychosis: The prevalent experience is that in 
general, schizophrenics show little learning in 
biofeedback and the use of the instruments may be 
woven into a delusional framework of control of 
the mind. Patients who have experienced shock 
therapy are especially frightened by even the 
Sight of the machines. 


“Cardiac Problems: Premature ventricular contrac- 
tions and other cardiac arrhythmias as well as 
tachycardia and bradycardia are perhaps best seen 
in the in-patient setting such as a coronary care 
unit in which life support equipment and person- 
nel are readily available. In fact, since much 
of the heart rate and blood pressure instrumenta- 
tion is most likely readily available and can be 
modified for biofeedback training, and since the 
patient under observation may have the "leisure" 
to do short =periods of training, this) setrime may 
be ideal for cardiac biofeedback. The autogenic 
training literature has several references to the 
precautions to be taken with cardiovascular prob- 
lems. (See Luthe,1969 ). 


Motivation: Most successful outcomes in bio- 
feedback appear to occur when the patient is 
intelligent and motivated. The reason and 
generalization to daily life are important 
factors in the effectiveness of treatment and 
avoidance of potential misuse. 


Insufficient Arousal/Attentiveness: Following 


biofeedback training or deep relaxation, some 
attention should be pa‘id to the clients attain- 
ing a full state of awareness of the environment 
before. leaving =the office. = While this ers rareny 
a problem, comments such as "I feel tired and 
Sleepy" or "spaced out' should not be dismissed 
and appropriate guidance or period of readjustment 
should be fostered. 


102 


AdGdataonal Clinicals Comments : 


Defocusing the Symptom: 

In discussing the symptom with the client use of 
words which refer to areas of the body, rather 

than the symptom itself, may help the client reframe 
his or her focus away from the symptom and to 

his body. For example, headache patients often 
feel that if they don't have a headache, then 

there is "nothing up there". Using the word "head" 
rather than "headache" in talking about the 
problem will help reframe their focus. The therapist 
might ask, ''How was your head this week?". This 
restructuring focuses on a bodily area which is 
part of them (the head), instead of simply on 

a problem (headache). 


Relationship Placement of Sensors: 

It may be necessary to place electrodes not only 
At wae SiLevod “major concern b, ibuty alsomat another 
site in order to show the patient that a relation- 
ship between the sites exists. For example, 
placing electrodes on the frontalis muscles of a 
patient who complains only of low-back pain 

(in addition to sensors on the low-back muscles), 
may he helpful in showing more generalized tension 
and the relationship between the areas. 


Gb Cognitive restructuring is an essential part 
of the biofeedback process. Without it, , 
what is done in the office may have little 
connection with or relevance to the person's 
daily life and the handling of stress. 
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Use of Tapes: 

It is often preferable to custom-make tapes for 
the client instead of using commercial relaxation 
tapes. In this way, the timing, direction and flow 
of the tape is tailor-made for the particular 
client and can become their personal tape. It is 
useful to monitor instruments at the time relax- 
ation is) taught :to ‘obtain unformation, about the 
unique way in which that person holds tension in 
the body. This makes possible a more precise 
exercise and ,thus, more rapid learning. 


To prevent dependency on the tape suggest that the 
client use it only every other time at first. 
Later on, the tape is used even less frequently. 
The tape should be seen as a facilitator and not 
something that is "producing" the relaxation, 
(e.g. some clients have said,''That tape you gave 
me is great, it makes me relax!"). The goal is to 
form an internal sense of relaxation, thus the 
tape is merely an aid at the outset to guide the 
relaxation learning. 


Use of Medication: 

Medication should be followed very closely with 

the prescribing physician. We provide no medication 
at the Institute, but we do work with the patient 
and the prescribing physician if medication dosage 
needs to be reduced as treatment progresses. 


Average Number of Sessions: 

It happens that our average treatment time is nearly 
10 sessions (9.6 based on the first 400 clients 
seen). This figure should be viewed with caution 

as it includes drop-outs, re-referrals and those 

who have no symptoms but contact us for personal 
exploration (a category we selectively accept). 
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While the question,"How long will it take?" is 
frequently asked at the phone intake stage, we 
have felt it best to attempt an answer only after 
working with the client for a reasonable period. 


Sessions Per Week: 

While it is a truism to say that the more sessions 
one has the more rapid the learning, finances 

and time available result in a more moderate 
number than optimum. Typically, our patients are 
seen on a once- or twice-a-week basis. The 
training is enhanced by home practice, tapes, 

use of home biofeedback units (on occasion), or 
short training appointments several times during 
the first few weeks. The cost and therapist 

time limitations make daily appointments prohibi- 
tive. 


The two steps in the biofeedback learning 
process are awareness of body states and 
voluntary control over these states. A 
third step involves using these new skills 
in everyday life. 
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CHAPTER IV 


FACILITATIVE RELAXATION EXERCISES 


Purpose ‘of Facilitation 

General Principles of Relaxation 

Relaxation Models 

Relaxation I 

Relaxation II 

Relaxation III 

Mini-Relaxation Exercise 

Autogenic Training 
Standard Exercises of Schultz and Luthe. 
Autogenic Training Phrases of Green 
(Menninger Modification). 

Imagery / Visualization Devices 
Simple Visualization 
Psychosynthesis Technique 
Psychoimagination Procedure 


Space Exercise (Open Focus) 


Relaxation and Hypnosis 
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This chapter reviews and presents methods of 
facilitating a relaxation am the process ofabio— 
feedback. They are meant to compliment the 
biofeedback training procedures discussed: in the 
next chapter. Depending on the therapist's style 
and intent, one or a combination of these tech- 
niques can be taught the client. The exercises 
are usually taught at the beginning of treatment 
aS a general procedure and sometimes repeated 
during biofeedback training or at later sessions. 
The client is urged to practice these exercises 
at home or other locations during the interven- 
ing week so that he might improve his ability 
CSkiiiy 


G6 


Currently, biofeedback techniques are used 54 
in combination with other methods and 
techniques. 
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The following principles are suggestions for more 
effective relaxation training and may be applied 
to all forms of relaxation including those 
exercises discussed in this chapter. 


1) Pay special attention to the use of words. 


Useeraislow. ae Vllet teo- Ofer Smooth toutes 
which promote self control and a "letting-go" 
phartlosopny;eratherpthan “make ee try etorn so! 
“produce az:s" “Avoid effort words and focus on 


the voluntary response rather than the mandatory 
one. 


2) Be aware of the timing. While the person may 
become able to relax quickly after some practice, 
at first there should be a slow, rythmic presen- 
tation with adequate pauses for integration of 
the subjective experience. Don't hurry. Flow 
naturally from one suggestion to the next. 


3) © Allow tor-tindividualvariation of interpreta— 
tion and experience. "Drift on down through the 
chaar' altows: for both the perception“ or floating 
lightness and of heaviness and, thus, does not 
contradict what the person might be feeling. 


4) Avoid negative connotations and images. 
"Comfortably heavy and relaxed” is used rather 
than "heavy as lead" or "let your limbs be dead 
weight."' Not everyone enjoys certain images 

that may seem pleasant to you such as "lying in 
the thot: sun) 'or: “isoaring iinian ‘airplane! yor 
Nadrift im ai large void." Ask the client whether 
a particular image is pleasant in advance or 
after training. 
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5) Be aware of signs of tension and relaxation. 
Coughs, squirming, eye twitching, irregular 
breathing and muscular holdings are frequent 
clear signs to alter technique, to inquire about 
the difficulty or pace the exercise differently. 
The therapist can develop particular skill in 
observing the effectiveness of various phrases 
for the reduction of particular muscle groups 
for a) particular ic lhienite 


6) Get feedback at the end of the session, dis- 
cussing the feelings, reactions and resistances 
that came up during it. The process can be 
changed accordingly. Point out ways in which 
self-relaxation is usable in daily life such as at 
the dentist or when riding the bus. "Was there 
any area that didn't relay as deeply as it 

could?" 


7) While it is normal to-tune out the therapist's 
voice from time to time and not to recall parts 

of the script, it is best to suggest wakefulness. 
Falling asleep can be a way of avoiding relaxa-— 
tion by ignoring the process. Mention can be 

made of the difference between sleep and the 
relaxed state of consciousness and the suggestion 
made that.cthe @bient: not: ido his sor ther practice 
when sleepy or tired. 
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8) Some people experience discomfort, loss of 
control, unusual sensations or fear of unusual 
thoughts. Losing feeling of arms or legs, 

drat tine suncontrol ably »shavine to hold on: or 
LesisumpOnayoLd 1Osine) controlmot urine 
thoughts or body parts are possible negative 
reactions. Reassurance, exploration or caution 
are all ways of dealing with this depending 
partly on the therapist's orientation: - Assure 
the person that continued relaxation is a way of 
gaining control, from within, Caution them to 
proceed at a pace comfortable to them, and help 
the person view the sensation positively. 


9) Remind the person that this is one technique 
and they should not see it as the only one. 
With some practice, clients can develop or 


Mereate”’-their own script. They should not see 
relaxations as (doing sit ito them, Sbutsthav they 
anes doing ity tor tiemselves,”s Thatwwith-cach 

practice, as with any other skill, they will be- 


come better able to relax quickly and deeply. 


10) If briefer relaxation exercises are not 
SuLErcrtentewith a particular client. moverto he 
alternate tension and relaxation procedures or 
to autogenic or visualization procedures, as 
appropriate: 


i ee Cerlaimeatimessandeplacesmare preferred tor 
home practice of relaxation exercises. Suggest 
not doing the exercises right after awakening nor 
just before bedtime. It should be done ina 
comfortable easy chair - not a bed. If they fall 
asleep during the relaxation exercises, they are 
not ,ettinesthes full beneiit from at.= CNote: 
Relaxation techniques can be used to facilitate 
going to sleep once learned in a waking state and 
then transferred to use just before bedtime. ) 
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12) Use of relaxation exercises during daily 
activities should be encouraged once the client 
learns torrelax when doing nothing. “For 
example, a "mini-relaxation" can be done while 
driving,» especial ly: if iwes tratiiicijan, 20 
order to reduce unnecessary tension and to 
minimize fatigue,while still attending to the 
task of driving. Other activities include 
talkangeeon the phones “especially. tif ion shold” 
Or waiting in line at the movie or bank. 
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Relaxation Models 


The scripts on each of the following pages de- 
scribe various methods of relaxation’ training. 
They are chosen because they seem particularly 
effective, are brief and represent major models 
of relaxation training useful for certain 
cients, Situations and therapists. Yow may 
want to choose the one that most closely resem- 
Drees {your patuucular isty le. sthes sophistication 
of the client and for the purpose of the 
relaxation. 


Relaxation I - Smooth, flowing and involving 
some imagery , this method is particularly use- 
ful for clients who need little training, either 
because they have had previous experience with 
relaxation, meditation or similar approaches, or 
they have a relatively low level of muscle 
tension to reduce. This method: involves no 
Tension instructions. woes) directly. to; the 
spreading of relaxation: is very brief, taking 
between 10 and 12 minutes; and has been the most 
generally useful of all the relaxation methods. 


Relaxation II - Tension/relaxation is a very 
straightforward, non-imagery method especially 
useful for clients who are less in touch with 
control of their muscle relaxation and who need 
GO set cae Urunhineg istartieaturelaxing where mus— 
culature. This method is used: if Relaxation 

I appeared not to be sufficient; if the person 
has little discrimination between tension and 
relaxation states of muscie contraction; orwit 

no lowering occurs between tension and relaxation 
on EMG so that a greater distinction must be made. 
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Relaxation III - A longer and more complete form 
of training which is useful if the time is avail- 
able to develop a very comprehensive, systematic 
and thorough technique. ht Wssof<value-in) ero 
relaxation where the timing and content cannot be 
eaSily tailored to the progress of the individual 
and where the different instructions stand a 
better chance of applying to the individual needs. 


Other relaxation scripts are available from 
numerous other sources. See bibliography. 


Mini-relaxations that are meant to be used during 
daily life. The patient is urged to do these 
"minis" when waiting in line, talking on the 
phone, (when on "hold"), etc. They also can be 
used ttomthensightof -auclock, “blue: dot’ }on the 
watch or any number of anxiety evoking stimuli. 


114 


RELAXATION I 


Just find a comfortable chair and make whatever 
“minor adjustments you need to make to allow your- 
self to be as comfortable and unrestricted as 
possible and let your mind just drift throughout 
your body and check that everywhere is loose, 
relaxed and that there is no restrictive clothing 
ox) uncomiontabler position tofyoursbody.!- Again; 
make whatever minor adjustments you need to make 
now to allow yourself to be in a most comfortable 
position. Then let your attention: just drift to 

_ the very top of your head, to your scalp and 
forehead - smoothing out all the muscles in your 
scalp and forehead. Just let them go, relax them. 
Smooth those muscles out and let your scalp rest 
veny, comfortably jon top ofpyours headtie Leu that 
relaxation just flow on over your eyebrows, eye- 
lids, even relaxing the back of your eyes, letting 
your eyes rest quite comfortably. Continue to let 
the relaxation flow over your cheeks, lips and 
chin, letting your whole face become quite com- 
fortably heavy and relaxed. Pay special attention 
to your jaw,allowing the muscles that hold up your 
jaw totrelax)="“just: lLet.-themvgo.: Youewillnotice 
that your jaw will be tugged down slightly by 
gravity and as that happens your Jips will part 
SsiichtLy. 


As -youurelax®your ‘iace andvjaw,) also’tet gsorot 
yours tongue, »throat andsyour! vocal chords, setting 
your vocal chords become quite quiet with your 
tongue resting very comfortably on the floor of 
your mouth. 


Let the relaxation continue to flow down the back 
of your-head, letting go of all the muscles along 
your neck and down your shoulders. Smooth out all 
the muscles of your neck and shoulders. You might 
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even think of them as tiny knotted rope which 
you untie and let hang loose and limp. Smooth 
them out and just let them hang loose, limp and 
relaxed. Continue to relax your shoulders and 
neck and let that relaxation flow down into 
your arms, relaxing all the muscles of your 
upper arm down to your elbows and your forearm, 
smoothing out those muscles and letting them go. 
Let go of the muscles around your wrists and 
hands all the way.down to your fingertips, let— 
ting your arms become comfortably heavy and 
relaxed. AS your arms become more and more re- 
laxed and heavy, let the blood flow more com- 
fortably into your fingertips and realize-as 
you let go of the tension in your arms and 
shoulders, the blood flows more comfortably and 
easily into the fingertips. 


As you continue to relax your head and face, 
your neck and shoulders and your arms, let your 
attention now drift to the upper back and smooth 
out all the muscles along your shoulders and 
upper back. Continue to relax all the way along 
your spine, down your middle back, smoothing out 
all the muscles and down into your lower back, 
letting go all the way down into your waist and 
but toeks:. 


Let that relaxation come around the sides of 
your body, letting go of all the muscles around 
your rib cage, smoothing them out and letting go. 
With every breath, allow your chest to become 
more and more comfortably relaxed. Just observe 
your breathing with every breath. Just notice 
the inhalation of the air through your nostrils; 
downse down unto your lungs) 1illine up) the: lungs 
and then exhaling back out again and allow your 
breathing to. be justsnormal , orhy thmie ssmooths 
With every breath, allow yourself just to float 
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down into that chair. Let the relaxation spread 
down to your abdomen, your waist, smoothing out 
all the muscles in your stomach to become quite 
“relaxed. Just observe it. 


Let. sorotrall ithe muscles caroiund your fips waist 
and“pelvis, letting your whole pelvic_area relax 
and 7smooth out... - (Continue “to-let that relaxation 
flow down to your thighs, knees, down to your 
shins, calves, letting your legs become quite 
heavy, comfortably heavy and relaxed. Let go of 
your ankles, heels, feet - even the soles of your 
feet and toes. As your legs become comfortably 
heavy, blood flows again more easily to the toes 
allowing your feet to become comfortably warm. 


Your whole body from the very top of your head, 
all the way down to the ends of your toes is 
relaxed, peacefully calm, quite quiet inside. 
With every breath now, allow your body to let go 
a little bit more. With every exhale, let your 
body just float on down through the chair, com- 
fortably heavy and relaxed. AS you relax more 
and more and more deeply, remain awake and aware 
but very relaxed. Relaxation allows the whole 
system to have a very deep rest while you are 
awake and aware. Relaxation is different from 
tiredness. While tiredness is a drain of energy 
produced by too much tension in) the system, re-— 
laxation allows you to conserve the energy that 
was formerly used up by tension through deep 
relaxation, such as you are experiencing now. 
The body can get a very deep rest and you can 
feel refreshed and rejuvenated. 


As you practice these techniques of deep progres-— 
Sive relaxation, realize, as with any other 
skill, you become more and more capable and 
effective at relaxing more quickly and more 
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efficiently. So that soon, rather than going 
through the entire process, muscle by muscle 
croup, “the words. calm 7a qumte quitett. ory elaxed™ 


will allow you to achieve the same quality of deep 
relaxation that you are experiencing now and,with 
practice, the depth of relaxation can also be 
increased. Again, allow yourself to be quite 
conscious and awake but relaxed and quite quiet 
inside, and when you are ready, become aware of 
the room and the environment around you and let 
your eyes open, remaining relaxed, feeling good 
all over and refreshed as if you have had a very 
deep rest. When you are ready, just let your 
eyes open and become aware of the room. 


&é 
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What is the real effect of telling a person 

to "relax;'' or even yet, what happens 

when sa. doctor ways "Mr. Smith-cevyou better 

nebax orryou ll eki| leavOurse bie Wave tais yb) 
blood pressure!" People don't really know 

what it means to relax! 


10) 


a 


It's time “to: become an active participane 
in the reduction of your own Stress, 54 
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RELAXATION II 


(To be done with pauses between tension and relax- 
ation epochs. ) 


Find a ‘comfortable place to sit down, lie-back 
and relax. (You might? have toushut vo£fft-thigt tape 
while you are getting settled and then turn it on 
again when you are ready .) 


I would like to begin by having you learn how to 
relax yoursarms. Settler backeasr;comtfortably as 
you can and let yourself relax to the best of 
your abi laty. — Now as you) retaxwlaiker that 2etench 
yOur=T i chit fist. Just as you, clench youreiist 
tighter and tighter, study the tension as you do 
so. Keep it clenched and feel the tension in 
your right fist and forearm. Now relax, let the 
fingers of your right hand become loose and 
observe the contrast. Now let yourself go and 
become more relaxed all over. Once more, clench 
youm rightwhands clench your fistereallysiiehite 
hold it and notice the tension again. Now let go, 
relax. Your fingers straighten out and you 
notice the difference once more. Now repeat that 
with your left fist. Clench your fist while the 
rest of your body relaxes and clench that fist 
tighter and feel the tension and relax. Again, 
enjoy the contrast. Repeat that once more. 
Clench the left fist tight and tense. Now do the 
opposite of tension. Relax and feel the differ- 
ence. Continue relaxing like that for a while. 
Clench both fists tighter and!) tighter) both=fists 
tense, forearms tense - study the sensation and 
relax. Straighten out your fingers and feel that 
relaxation. Continue relaxing your hands, fore- 
arms more and more. 


Now bend your elbows and tense your biceps, tense 
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them harder and study the tension you are feeling. 
Now straighten out your arms and let them relax. 
Feel the difference again. Once more, tense 

your biceps. Hold the tension and observe it 
earefully. Straighten your arms and relax to the 
bestof your ability... Each time,’ paytelose 
attention to your feelings when you tense up to 
when you relax. Now straighten your arms in such 
a way that you feel the most tension in your tri- 
ceps and muscles along the back of the arms. 
Stretch your arms and feel the tension and now 
relax. Put your arms back into a comfortable 
position. Let the relaxation proceed on its own. 
The arms should feel comfortably heavy as you 
allow them to relax. Straighten your arms once 
more so that you feel the tension in the triceps. 
Feel that tension and now relax. 


Now let's concentrate on pure relaxation in the 
arms without any tension. Keep your arms comfor- 
table and let them relax further and further. 
Continue relaxing your arms even further. Even 
when your arms are fully relaxed, try to go that 
extra bit further. Try to get into deeper and 
deeper levels of relaxation. Let your muscles go, 
loose and heavy. Just settle back quietly and 
comfortably. Wrinkle up your forehead. Wrinkle 
it tighter. Now stop wrinkling your forehead. 
Relax and smooth it out. Picture the entire 
forehead and scalp becoming smoother as the 
relaxation increases. Now frown and crease your 
brows and study the tension. Let go the tension 
again. Smooth out the forehead once more. Now 
close your eyes tighter and tighter. Feel the 
tension and relax your eyes. Keep your eyes 
closed, gently, comfortably and notice the relax- 
ation. 


Now clench your jaws. Study the tension 
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throughout the jaws. Relax your jaws now. Let 
your lips part slightly. Appreciate the relax- 
ation. Now press your tongue hard against the 
roof of your mouth. ‘Look for the tension. Let 
your tongue return to a comfortable,-relaxed 
position. Now, press your lips together, 
tighter and tighter. Relax the lips and notice 
the contrast between tension and relaxation. 
Feel the relaxation all over your face and all 
over your forehead, scalp, eyes, jawss/ Pips), 
tongue and your neck. 


Press your head back as far as it can go and feel 
they tension ‘in wheyneck. »,ROld: itetorthe richtys 
Feel the tension shift. Now roll it to the left, 
straighten your head and bring it foreward. 
Press your chin against your chest. Let your 
head return to a comfortable position and study 
the relaxation. Let the relaxation develop. 
Shrug your shoulders right up, hold the tension, 
drop your shoulders and feel the relaxation, 
neck and shoulders relaxed. Shrug your shoul- 
ders again and move to the right. Bring your 
shoulders up forward and back. Feel the tension 
any your*shbouldersiand! uppers back« TCupsthe 
Shoulders once more and relax. Let the relaxa- 
tion spread deep into the shoulders, right into 
your back muscles. Relax your back, jaws and 
other facial areas as the pure relaxation takes 
over and becomes deeper, deeper and deeper. 


Relax your entire body to the best of your 
ability. Feel that comfortable floating heavi- 
ness that accompanies relaxation. Breathe 
eaSily and freely. Notice how the relaxation 
deepens as you exhale. As you breathe out, just 
feel the relaxation. Now breathe right in and 
freely relax. Breathe in deeper and hold your 
breath. Study the tension. Now exhale and let 


123 


the walls of the chest grow loose and push the air 
out automatically. Continue relaxing and breath- 
ing freely. Feel the relaxation grow. With the 
rest of your body as relaxed as possible, filling 
your lungs again, breathe in deeply and hold it 
again. Now breathe out and appreciate thoroughly 
the relaxation. Just breathe normally. Continue 
relaxing your chest and let the relaxation spread 
to your back, shoulders and arms. Freely let go 
and enjoy the relaxation. 


Now let's pay attention to your abdominal muscles. 
Tighten your stomach muscles making your abdomen 
hard as if you were preparing for a blow to the 
stomach. Notice the tension and relax. Let the 
muscles go loose and notice the contrast. Once 
more, press and tighten your stomach muscles. 
Hold the tension’ and study it and relaxe Notice 
the general well being that comes with relaxing 
yourseltis: Now, pull, your stomach i1n3 shold the 
muscles that way and feel the tension that way. 
Now relax again. Let your stomach out and contin- 
ue breathing normally and feel the general 
massaging action all over the chest and stomach. 
Now pull your stomach in again and feel the 
pressure. Now, once more, pull in and feel the 
tension. | Relaxsyour stomach fully. shet the 
tension dissolve as the relaxation grows deeper. 
Each time you breathe out, notice the rhythmic 
relaxation.) bothiin wvour.- tunes). and ane our 
stomach. Notice thereby how your chest and your 
stomach relax more and more and try to let go of 
all the contractions anywhere in your body. 


Now direct your attention to your lower back. 

Arch up your back and make your lower back quite 
hollow. Feel the tension along the spine and 
settle back comfortably, relaxing your lower back. 
Just arch your back up and feel the tension as you 
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do so. Try to keep the rest of your body as re- 
Vaxed@as possible. ) Try to.localize your tension 
throughout your low back area. Relax now 
completely. Relax your lower back. Relax your 
upper back sispread, the relaxation toyour 
stomach saichest shoulders, ‘thighs: and facial 
areas Now flex your buttocks and:thighs. Flex 
your thighs by pressing down your heel as hard 

aS you can. Relax and notice the difference. 
Straighten your heels and flex your thigh muscles 
agaan.7) Hold tthe spensiona Relax: your hips: and 
thighs. Allow the relaxation to pursue it on its 
own. Press your feet, toes, downwards away from 
your face so that your calf muscles become tense, 
Spreading that tension as you relax your feet and 
calves. This time, bring your feet towards your 
face so that you feel tension along your shins. 
Bring- your toes’ right:vup.. Relax again..ose Keep 
relaxing for a while. Now, let yourself relax 
further all over. Relax your feet, ankles, 
calves and shins, your knees, thighs, buttocks 
and hips. Feel the heaviness of your lower body 
as “you, rehax istidl) further and) now spread the 
relaxation to your stomach, waist and lower back. 
Let go more and more. Feel that relaxation all 
over. Let it proceed to your upper back and 
ehest sishoulderstaiarms: andragcht to, the tipsivor 
your fingers.) Keep relaxing more and more deeply 


and, comiortab lyin theychair:. ¢¢There iasine 
tension throughout your. torso. Relax your 
mrmnd, 2 hheaws sandal ‘of tyour wacia » muscles, ekeep 


relaxing your whole body and after a while, you 
will find yourself deeply relaxed. You will 
become even more relaxed by taking a really deep 
breath and slowly exhaling. Take a long, deep 
breath and let it out very slowly. When you are 
ready, allow yourself to become aware of your 
surroundings, alert, awake, refreshed and remain- 
ing relaxed. How do you feel? 
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RELAXATION III 


(Courtesy of Suzanne Sampson, R.P.T.) 

The goal of relaxation is to leave the everyday, 
alert level of consciousness and to enter what 
may be called an altered state of consciousness. 
Everyone will experience this in his or her own 
way, but a good beginning is to concentrate on 
the relaxed, pleasant feelings of the body. By 
relaxing, you learn to help the body reach its 
optimal, restful and healing state and you gain 
new kinds of knowledge and control. Remember 
that. ats a sicn opirelaxang to occasionally tune 
Out spat svotethesrelaxationscraptiz 


Lie back comfortably and let your legs uncross 
and your arms go heavy and loose at your sides. 
Let your head be well supported. (Pause ) 

Start with a deep breath and as you exhale, let 
alLethe air tout. with an -audiptersian. Good: 

Now concentrate on your own quiet, easy breath- 
ing. -=Perhaps “you would likestto: picture-this 
rhythm as if you were gently rocking in a rock- 
ine schair-or ‘slowly ‘swinging in’ atswang. 2As you 
relax, keep concentrating on pleasant body 
sensations like breathing. It will help you keep 
out the intrusive thoughts---thoughts that belong 
to the active, alert world. When you relax, you 
will want to focus on pleasant sensations and 
feelings of letting go. Think of every breath in 
as fresh clean air entering the body and think of 
every breath out as a chance to release wastes 
and tensions. So, let each out-breath be a kind 
of a Sigh. Sigh out the tensions with each out- 
breath as you continue. focusing -‘on-your gent le: 
easy breathing. 


Now on the next few out-breaths, turn your 
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concentration to your chest. With each out= 
breath, sigh out the tensions from the chest and 
backhwee bet yOuUrsribs sink ine » bet your shoulder 
blades fold together. Study the increasing 
relaxation and heaviness of your chest as you let 
go a little bit more with each out-breath. 
Concentrate on the loose and heavy feelings as 
your chest relaxes more and more. Turn your 
attention to your stomach area. On the next few 
out-breaths, sigh out the tensions from your 
stomach and low back. Let your stomach be heavy 
and relaxed a little bit more with each out- 
breath. 5 ethankeabegt your sbelly “but ton Ysinking 
right through to your back bone. Enjoy the 
pleasant, let go feelings. Picture a girdle 
around your waist dropping away---mentally unhook 
another hook with each out-—-breath. 


Now think about your pelvic area. Concentrate 

on how heavy and relaxed it can feel. Let the 
loose, heavy feelings move from your chest and 
Stomach down to your pelvis. Especially concen- 
trate on your buttocks relaxing=:— Mentally, 
release your buttocks a little bit more with each 
out-breath. Let the heavy, loose feelings move 
from your pelvis to your thighs Concentrate ‘on 
your. thighs: Mentally, let them rolF open a 
little bit more with each sigh of an out-breath. 


Let your whole legs be very heavy and loose. 

Feel heaviness in your knees, your lower legs and 
down into your feet and toes--very heavy and 
loose and relaxed---and let each out-breath 

relax your legs more and more, Sighing out the 
tensions and the wastes. Begin to feel a good 
sense of calm and peacefulness. Perhaps, begin 
to feel a sense of well being and togetherness 

as you concentrate on pleasant stillness and 
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heaviness. Let these sensations grown and in- 
crease. 


Pay attention to your shoulders now and see if 
they are as loose and relaxed as they can pos- 
sibly be. Concentrate on your shoulders and let 
them droop more and more away from your ears, 
becoming heavier and looser with each out-breath. 
Sigh the tensions out of the shoulders. Exper- 
ience the feelings of looseness and heaviness 
and let them grow and increase. Let your whole 
arms be heavy, down into the hands and fingers-- 
heavy and still and peaceful. Now, concentrate 
on the relaxed, heavy feeling of your chest and 
Shoulders moving into your neck and head. Let 
the parts of your face be loose and relaxed. 

Let your jaw hang loose and when the jaw is 
relaxed, the lips are almost always slightly 
parted. Let your tongue fall back into the 
bottom of your mouth like a puddle. Concentrate 
on the loose and pleasant feelings down your 
throat. Let your cheeks droop, heavy and loose. 
Think about your eyelids resting gently over 
your closed eyes like a smooth, heavy blanket. 
Increase the relaxation of your eyes by thinking 
about smoothing them out and smooth out any 
lines around your eyes. Just smooth them out 
and smooth out the lines in your forehead and 
just continue mentally smoothing out your whole 
scalp, even down around your ears. 


Your whole face feeling more relaxed now, let 
your head become heavy. Concentrate on releas- 
ing all the muscles in your neck, around from 
Tronteto- back; back *tesfrontetand Ler syourchead 
get a little bit heavier with each out-breath. 
You may feel this release, especially in the 
back of your neck. Sigh the tensions out a 
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little more> and. then a: little more;y like féeiing 
anvanechor *chainvdrop further, further, notch by. 
noch 


Take a moment now and see if there is any part of 
your body you would likes to relax mores Just 
mentalty check through the parts of your body and 
seemifi you would like to relaxrvany part, more. 

You may want to use your out-breath as a signal 
to sigh «out tensions: (Continue. concentrating: on 
the pleasant feelings of warmth or tingling--- 
any kind of pleasant sensations. Sometimes heavy 
sensations give way to feelings of lightness. 
Whatever you feel, let it increase. Imagine the 
sensations increasing and spreading. If you feel 
aA plecasantesensationwin yoursstomach =) Jet wint 
spreadmuprintosyour chest, throughtyour-armpats 
and OUtsInTos your Sshoulderss your “armseandehands: 
up into the neck and face and head, down from the 
belly into the pelvis, hips and legs to the toes. 
If you feel a sense of heaviness, let it increase. 
Let yourself just sink heavily into the chair. 
Keep your concentration on sensations and feel- 
ings 4 “ld, you thaver any intrusive, thoughts; turn 
your attention back to the pleasant sensations of 
relaxing your body. 


Now let's increase the feelings of relaxation. 
Picture numbers as if they were written ona 
blackboard, one number at a time, beginning with 
number 1 and moving to number 10. Each number 
will increase your sense of relaxtion. You will 
feel a deeper calm and letting go with each 
number. Begin with number -1.. Picture behind 
your closed eyelids number 1. Feel a growing 
sense of heaviness and calm, a nice together 
feeling. Picture number 2. Let the heavy sen- 
sations increase. See the number 3, and more 
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and more feelings of relaxation. See the number 
4 now, more and more peaceful and loose. Number 
5. You may feel so loose and still and relaxed 
that your arms and legs feel as if you don't know 
where they are anymore and this can be a nice, 
free feeling. Picture number 6 now and continue 
to enjoy the pleasant drifting feelings of your 
deepening relaxation. See number 7 as if it were 
being written on the blackboard. Number 8. Let 
your mind’ get in touch with the inner you as your 
body relaxes further and further. Picture number 
oO angd as you «do: So.) you May Leelssuch) ausense of 
looseness and relaxation that you begin to feel 
very light.— Your body is so relaxed that you 
have a good sense of inner calm and control, an 
increased sense of togetherness. See number 10 
now and focus on any kind of pleasant sensation, 
feeling more and more together, more and more 
peaceful and calm. Picture the healing nature of 
your body in this relaxed state. Imagine all the 
body systems functioning at smooth idle---very 
relaxed, very peaceful and calm. 


It is good to remember these relaxed feelings 
frequent ly: Chrovushout tthe day and" vyotscan do that 
by using a specific word as a stimulus word to 
help these feelings return. Choose a word like 
calm, serene or peaceful and say it over and over 
to yourself. Repeat this stimulus word as often 
aAcmyou Miuke= for {the next minute orice... Just cay 
the word over and over while the pleasant sen- 
sations of relaxation continue. 


Very good. Now, let's contrast the sensations of 
relaxauron with those of! tensions: —<hte is 200d to 
be able to identify tension as it begins. You 
can experience this beginning or surface tension 
by simply opening your eyes. Keep your body 
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still and relaxed and just open your eyes for a 
moment. Examine the feelings of surface tension 
aS yyouw open, your eyes. » Now close your eyes again. 
Let the deepened relaxation return and notice the 
suriace tension disappearing .,- Concentrate again 
on the pleasant sensations of deepened relaxation. 
You can experience surface tension another way. 
Drawiiny a-ibrea th. hold, iti, and asivous-do Soa- 
notice tension beginning in the chest and notice 
how it. tends to spread. out to the shoulders, the 
neck and into the belly. Now release the breath, 
go back to normal easy, quiet breathing and 
Notice ioncemagaine the iieelings of deepen imesre— 
laxation. 


Now that your body has begun to relax, you can 
continue with relaxation of the mind by following 
the light patterns behind your closed eyelids. 
Everyone has the potential of seeing light 
patterns. Often, they are pastel shades of color 
that shift and change. Sometimes they are 
brilliant, sometimes black and white. Sometimes 
they are clear and precise but more often, they 
are vague pastel colors which continually move. 
Relax further and don't force them to come, but 
when you notice them, just follow them--go 
wherever they take you. If you don't see them 
yet, you may want to bring them on by squeezing 
your eyes tightly together for a few seconds. 
Then relax and notice the light patterns. What- 
ever you do, see behind your eyelids and just 
continue to relax and go with it. When you 
follow your light patterns, go where they take 
you--let your imagination flow and let whatever 
sensations or emotions come with them. Just 
flow sand sdritt, 


Sometimes colors can suggest peaceful places-- 
perhaps blue becomes the ocean or the sky. 
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Sometimes white or pink can be ’a cloud. See if 
you “cam begin to picture the sky or tarcloude 
Imagine yourself lying on that cloud and-feel. the 
pleasant ‘sensation, off floating on A%sort wsurtace™ 
Continue relaxing your body so that autteers 
completely and magically supported by the cloud. 


Perhaps, if you have trouble visualizing images 
behind your closed eyelids, you would like to 
imagine a common object like the toaster in your 
kitchen "Or arerit vow are sond: Of. Of 1a plant. 
Picture the size of the object. Imagine its 
shape and dimensions. See its color and picture 
ite: texture, ls tt rough or smooth. ~“Therewane 
many ways to see images. Whatever you experience 
behind your closed eyelids is OK. Let your re- 
laxation deepen by concentrating on the sensa- 
tions and emotions and feelings that flow with 


whatever you see. Continue relaxing and flowing 
with light patterns or images, feeling a 
pleasant drifting sensation. Anytime you feel 


anyesteons@on ineyour body you can 2o back ito 
Sighing out the tension with each out-—breath. 
Anytime any intrusive thoughts enter your mind-- 
thoughts that belong to the active, alert -world,; 
you can continue to focus on the pleasant sen- 
sations of relaxing such as heaviness, lightness, 
Warmnun One tingling: 


Whenever you would like to end your relaxation 
SeE€Ssio0n; it is a sood idéa to give yourseldt a 
few moments to move from this relaxed state of 
consciousness back to the alert, everyday level 
of conseiousness... Do this by counting backwards 
from so down to J. 9 As you cet to 1 yousewae! 
feel more and more like opening your eyes and 
becomingrealert andtachive:— You wile feel taquane 
rested and refreshed from the relaxation. Start 
counting now, if you wish---5,4,3---beginning to 
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feel like opening your eyes-- 2,1. Now as you 
Opens your vevyes, wake your time and give yourselT 
a large stretch. Stretch out your arms and legs, 
VOU vuorse,, your eek, a1) "or the misckes, 

Slowly moving and working and stretching. Notice 
the’ nice, refreshed feeling as you stretch. Now, 
drop back into the relaxed position rather 
quickly, and with your eyes open and your mind 
aCULVvVe and valerian gust pe Still tor anotier 
moment and notice the fine relaxed feelings in 
the alert state that you felt a moment ago in the 
relaxed state. Try to carry these relaxed feel- 
ings with you fora while and_try to repeat these 
feelings frequently throughout the rest of the 
day-S- activities: Lis important. tovearpy phe 
relaxation through into your everyday life. 


it you teel like continuins your relaxation, just 
lie back, close your eyes and let your body be 
loose once again. let your mand drift and feel 
free and easy until you feel like opening your 
eyes and becoming alert again. 
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MINI RELAXATION 


(Suggested by Chuck Strobel, M.D., Ph.D.,for mini-~ 
relaxation.) 
10 second exercises: 


te, 


Zan 


es 


Become aware of self (if clenching teeth, 
tight neck, Swearing, etc.) 

Smile at self inwardly and say "What a 
Stupid. thing = tordoe Lo my body. © 

Take easy, deep breaths counting 4 in and 

4 out. 

With 4 out, let jaw go limp, flow down to 
toes. (The rhythm of breathing is the basic 
rhythm of life. Try to associate relaxed 
blood vessels and lower EMG to breathing. ) 
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AUTOGENIC TRAINING 


Some therapists prefer the style and intention of 
autogenic procedures first developed by Schultz 
in Europe in the 1930's and popularized in the 
United States by Wolfgang Luthe in recent years. 
While the procedure as described by Luthe is 
rather precise, structured and time consuming 
(takino as long as) six monthsfor sthe tirst 
exercise), most descriptions of its present use 
seeme torindicatervarsiorters <<less. torma.n otal 
procedure. The following scripts are from the 
Autogenic Training Workshop (Orlando, 1977) and 
from Green's work at the Menninger Foundation. 


Although, autogenic therapy includes a whole host 
of procedures, the standard exercises are most 
basic and have typically been most utilized. It 
is a treatment technique in which the patient 
uses passive concentration on combinations of 


phrases. It involves repetitions of verbal 
formulas, passive concentration and specific pos- 
tures. The verbal formulas are organized into 


six standard exercises that are physiologically 
oriented. 
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Autogenic Training Standard Exercises: 


1. Heaviness: My right arm is heavy followed by 
other arm, and legs. 


2, Warmth: My rent arm eist warm, Tete : 

3, Headrt> My “heart sbeat. sis "calm and regular: 
4. Respiration: It breathes me. 

Do. SOlar Plexus: - My ‘solar plexus is warm, 

Or 


Forehead: My forehead is cool. 


The practice periods are concluded by flexing the 
arms, taking a deep breath and opening the eyes. 
Luthe: treports Clo?) that in elinical applica— 
tion, about 30-50% of the psychosomatic 
patients report satisfactory improvement while 
practicing only the first: standard exercises: 
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Autogenic Training Phrases of Elmer & Alyce Green: 


a 
2 
Oe 
4 


Di 


I feel-quite quiet. 

I am beginning to feel quite relaxed. 

My feet feel heavy and relaxed. 

My ankles, my knees and my hips feel heavy, 
relaxed and comfortable. 

My solar plexus and the whole central portion 
of my body feel relaxed and quiet. 

My hands, my arms and my shoulders feel heavy, 
relaxed and comfortable. 

My neck, my jaws and my forehead feel relaxed. 
They feel comfortable and smooth. 

My whole body feels quite heavy, comfortable 
and relaxed. 

I am quite relaxed. 

My arms and hands are heavy and warm. 

I feel quite quiet. 

My whole body is relaxed and my hands are 
warm, relaxed and warm. 

My hands are warm. 

Warmth is flowing into my hands. They are 
warm, warm. 

I can feel the warmth flowing down my arms 
into my hands. 

My hands are warm, relaxed and warm. 

My whole body feels quiet, comfortable and 
relaxed. 

My mind is quiet. 

I withdraw my thoughts from the surroundings 
and I feel serene and still. 

My thoughts are turned inward and I am at 
ease. 

Deep within my mind, I can visualize and 
experience myself as relaxed, comfortable 
EWitey couoeblCALy 

I am alert, but in an easy, quiet, inward- 
turned way. 
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23. .My" mand: 2s scaim and .unets 

24. I feel an inward quietness. 

25. The relaxation and reverie is now concluded 
and the whole body is reactivated with a deep 
breath and the following phrases: "I feel 
life and energy flowing through my legs, hips, 
solar plexus, chest, arms and hands, neck and 
head...The energy makes me feel light and 
aLiVers) Sere chs 
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IMAGERY (VISUALIZATION DEVICES ) 


 Psychosynthesis, est, psycho-imagination therapy 
are just a few of the techniques that employ 
visualization techniques. They are useful in 
exploration, relaxation and as metaphors for 
clarification. There are literally hundreds of 
such devices. The following are parsimonious 
and can be elaborated upon: 


1. Many people have the belief that they are 
non-visualizers, and while there may be 
those individuals, more often they are 
samply nottaware’ of their-ability. )“Askethe 
cilxvent to visualize’ their home, kitchen or 
city describing the color, size and shapes 
of ob jectse  Astandividuals describe with 
eyes closed the details of what they See, 
they frequently become aware of their abil- 
ity to "see" images in vivid detail and 
elar ity. 
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2. Psychosynthesis exploration of the "doors" 
and "meadow" allows a projective device in 
which the person is free to develop a visua- 
lazation- that is important co. Shtme a6 omuag ry ais oi 
the patient is relaxed and instructed to 
follow the theme of the imagery. "You are 
standing: at the end of a lohe halls “At the 
other end are three doors. Walk down the 
hall and choose one of the three doors and 
go through it...What or whom do you see? 
(Pursue the images that develop.) Come back 
throughythat® doorand sor throuch=acsecond: one. 
What is there? (Explore.) Opening the third 
door, you will see a beautiful spring meadow 
with wildflowers and tall green grass waving 
in the gentle breeze... As you pass through 
the door and into the meadow, describe your 
feelings. AS you continue over a small knoll, 
you see a person approaching in the distance. 
Who is it? As you near them, you talk...What 
are you discussing? You then part and come 
back through the door returning to where you 
began."' (Discuss experience. ) 


When guided by the GSR and, additionally at 
times, TEMP or EMG, this technique can prove 
very useful in helping the patient overcome 
blocks and obstacles in the process of 
therapy and to provide a type of relaxation 
and calmness to heighten awareness. When 
guided by GSR, changes in response in either 
direction are useful to pursue potentially 
Important, material. “It, often occurs. that 
seemingly neutral visualizations that would 
otherwise be overlooked produce a GSR response 
and prove fruitful when followed up. 
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Psychoimagination procedures are especially 
useful for exploring the personal relation- 
ship the individual had between the "mind and 
"hpody= iit iprovides a forumstor sunderstand— 
ing how the person looks at emotions and 
LOgicalethinking 2 iimacine fan cananal coming 
out of your head and one coming out of your 
stomach. (Pause.) What are they? (Descrip- 
tion.) Have the two go down a long, dusty, 
windy road together holding a conversation. 
(Pause.) What did they say? (Description. ) 
Have them say goodby and go their separate 
ways.'' (Discussion. ) 


Space Exercise: Lester Fehmi (1977) has 
developed a biofeedback and imagery procedure 
which involves the sequential imagination of 
Spaces between symmetrical parts of the body. 
The pattern is the following: "I imagine the 
space between my eyes." (5 seconds.) "I 
imagine the space between my ears." (5 
seconds.) "I imagine the space between my 
shoulders,” etc. | The antention- 1s “tos promote 
right hemispheric functions in the process of 
visualization. 
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RELAXATION AND HYPNOSIS 


Most texts of instruction in hypnosis begin with 
a relaxation wunduction that is virtualiy 1dis— 
tinguishable from the relaxation instructions 
described in this chapter. While the variety of 
inductions, deepening devices and visualizations 
are extensive in clinical hypnosis, the same 
procedures may be used effectively without the 
use of the tworde hyppesius . Por-many ie rs <4 
highly charged word smacking of control by 
another person "doing silly things," and fear of 
getting trapped in some "State."' For these 
reasons, some of the devices available may be 
introduced but without the negative aspects of 
the word “hypnosis." 
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CHAPTER V 
CLINICAL APPLICATIONS 


introduction 


Integration with Psychotherapy 
Requirements of Biofeedback Instruments 
Givent Comfort 
Approach 
Therapist as Biofeedback Instrument 
Therapist as Part of Biofeedback Loop 
Phobic Reaction/ Desensitization 
Anxiety States 


Integration with Psychophysiological Disorders 
Musculoskeletal 
Muscle Contraction (Tension) Headaches 
SEK OSe 


Cardiovascular 
Migraine Headache 
Essential Hypertension 
Cardiac Arrhythmia 
Peripheral Vascular Disorders/ Raynaud's 


Respiratory 
Bronchial Asthma 
Rhinitis 


Skin Disorders 
Hyperhydrosis 
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Gastrointestinal 
Co birnssi+( Irritable Colon) 
Peptic Ulcer 
Fecal Incontinence 


Genitourinary 
Impotence 
Dysmenorrhea 
Dyspareunia and Vaginismus 


Enuresis 


Integration with Treatment of Special Disorders 


Stuttering 
Insomnia 
Bruxism / Temporomandibular Joint Syndromes 


Alcoholism 


| integration with Physical Therapy 
Neuromuscular reeducation and rehabilitation 


| Spasmodic Torticollis 
Low back syndrome and pain 


| Potential Applications 
Epilepsy 
Hyperkinesis 
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Biofeedback is a learning process and as such 
differs from the traditional medical interventions 
of chemotherapy and surgery in that it is not 
intended to produce forceful changes on the person's 
physiology or anatomy. It assists the client in 
learning how to combine the physiological and 
psychological processes. 


Thus biofeedback methods are used in conjunction with 
a variety of therapeutic approaches including medicine, 
physical therapy, psychotherapy, nutrition, family 
counseling, and behavioral techniques. At the same 
time, non-treatment approaches are possible with 
biofeeback techniques. 


This chapter presents the concept of integration 
through discussion of stress, the maladaptive 
response and how the biofeedback techniques are 
applied in treatment of psychophysiologic and 
special disorders, in psychotherapy, and in neuro- 
muscular reeducation. 


Since all classification schemes are to some degree 
arbitrary, the categorizations presented do not 
represent the only schemes. Some difficulties in 
categorization occur in the headaches (mixed migraine 
and tension), insomnia (with its muscular, nervous 
system, and depressive issues), and othersymptoms 
bhatt severals classifications or no single 
classification perfectly. Non-therapeutic uses and 
preventative medical approaches are subsumed under 
discussions of stress management and tension 
Reduction throughout thas manual. 


&& 
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Although the protocols suggested in this chapter 
have been successfully used at The Biofeedback 
Institute, they are only intended to be exemplary 
rather than definitive methods of treatment. 

Since patient problems tend to be so unique, new 
creative and adaptive solutions are frequently 
required, It is hoped that the procedures described 
in this book serve to stimulate creative,reasonable 
and knowled 


The biofeedback application section of each disorder 
is designed to refer back to the procedures des- 
Crlbed in detail’ in Chapter ILI (Clinical Procedures). 


Holistic medicine is a new approach that 
emphasizes the integration of mind/body 
processes rather than focusing on the 

isolated physical symptoms alone. 55 
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Integration with Psychotherapy: 


li is-important to.urestate the principles tua 
the best outcomes seem to consistently occur 
where there has been an integration of ''talk- 
time'' and biofeedback training of the symptom. 
The session is divided between discussion of 
conflicts, environment, dynamic issues, and 
direct training of the physiological process. 


In essence this is how the "psycho" and "physio" 
merge in the treatment of a psychophysiological 
Symptom. In cases where the symptom represents 

a learned response and more closely resembles 

a "habit" than an adaptation to a present life 
stress,biofeedback training may be sufficient. 
However, in many cases there is a combination of 
the "habit" and present stresses and conflicts 
which reinforce the symptom. Psychotherapeutic 
verbal interaction and biofeedback training in 
combination are powerful tools. 


Requirements of Biofeedback Instruments Used: 
ine biofeedback instrument can become either @ 


third entity in the psychotherapy interaction or 

be seen aS an integral part of the entire process. 
While any instrument which reflects responsiveness 
and arousal can be useful in the exploration of 
conflicts, it is better to use relatively unob- 
trusive ones. These requirements are met by 
instruments that are small, easy to apply, 

which do not limit movement, and which use threshold 
level ssettings rather than sconstant, auditory 
Signals. In this regard, EMG is too subject to 
movement efrects=<and 1S dit fcuk toO.sebt tor 
threshold feedback. TEMP is rather slow in response 
to content, and GSR for these purposes is rapid 
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and relatavely artifact free, The uses of the 
specific instruments will be discussed later 
Tie bod SacecuLon. 


Client Comfort: The client’s comfortableness with 
the use of the instrument seems to have a direct 
relationship-to the comfort of the’ therapist. 
After initially being apologetic and concerned 
about the possible negative reaction of the 
client, the therapist usually finds that he 

or she becomes unaware of those concerns and 

the client also accepts the instruments as a 
valuable part of the entire Situation and rela- 
tionship. 


Approach: The electrodes should be placed such 
that they are unobtrusive. They should not 
cause discomfort or constant awareness, nor 
limit movement. When attached at the beginning 
of the session, the therapist may attach the 
electrodes while chatting with the client, 
regarding the process as akin to other necessary 
mechanical activities such as shutting the door 
Gr .oubibing up Lhe,chairea AfLreroan anataa 
baseline reading and necessary adjustment, the 
instrument can be disregarded until it produces 
some relevant information. 


The methods of use vary with the needs of the 
therapy, 2pacludinge the client's reactivity. 

the problem, the goals of therapy, the questions 
that need to be elucidated, and the agreement of 
the dyad. There are four major ways in which 
biofeedback instruments are used in a traditional 
therapeutic setting: 

1) The therapist and client both observe the 
instruments while talking, 
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2) The patient observes himself with the 
instruments functioning as a pasSive mirror 

of responsivity, 

3) The therapist observes and reflects back to 
the client his interpretation of the feedback 
either at the moment or later, and 

4) The therapist and client both attach sensors 
to the instruments which are either monitored 
16" Laver ane Lysis! OLY LNCesrarveds in lLowtie 
therapeutic process (The interaction of their 
responses may be an indication of the physiological 
equivalent of empathy. ) 


Not all of these methods are useful in every case 
and some care might be taken to determine which 
model best serves the goals of the particular 
therapy. 


The techniques involved are dependent on the instru- 
menus available and purpose. -lyprcaliy, 1t° 2S best 
to have an instrument which is capabre of being 

set at various threshold levels, and when those 
limits have been exceeded, an audible tone 

(binary feedback) is fed back. Occasionally, 

a light or analog sound will be used, especially 

if some relative change is of interest. The 
feedback from the instrument may suggest a shift 

OL TOCUS Or going intox~more depth on’ a. particu lar 
topic, but should always be taken as simply one 

ol the many cues available TO bOLrnpetherapsst and 
client in thevcontext Of the interaction .-the tact 
that some physiological response is being measured 
does 10 Make: at “the "rishi orm crue ec Linge,. 
Instead; it 1s) to be"seen as additional information 
impr the context of “the therapy . 


Therapist as Biofeedback Instrument: In a very 
basie sense” the’ therapist) in a psy chotherapeutac 
relationship (dyad) functvons as a kind or 
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feedback modality since he is aware of the 

changes going on with the client and reflects 

his observations back to the client in the process. 
ihe. rei lection may ber some observationyot postural , 
non-verbal, intonation, or verbal content. It 

may involve an inconsistency, lack of awareness 

Or (diSsersanization Gor streneth) onpihespanrt. on 
the client. There are, however, limitations to 
what can be seen,heard, felt or perceived by the 
therapist and the addition of another channel 

of communication is provided by the biological 
information of the instruments. 


Therapist as Part of the Loop: As the therapist 
integrates this physiological antormation anto 

the matrix of communication channels provided 

by the client, he becomes part of the loop 

between instrument and client. It is just as 

correct to say that the instrument has become 

pant oL the loop. In this iway the threes participants 
in the process of therapy form an integrated 

whole. As a "second display unit"! to the instrument, 
the therapist mirrors the total process now 
including the relevant physiology. He might 
intervene by asking "What happened just then?" 

or "IT enotteed that you~just shad “a considerabile 
reaction to the Ue OR Levens, “Yio 

seem to be expressing very strong feelings, but 
there is very little physical response; what do 

you make of that?" 


The trained therapist can quickly see these 
comments as not just empty or aimless questions, 
but aavital part of the-transference, ‘exploration, 
interpretation, and other facets of the treatment. 


In addition to the use of biofeedback instruments 
in a more traditional talking psychotherapy format, 
eheresare more specific therapies for specific 
disorders such as phobias and anxiety reactions. 
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Phobic Reactions: A phobia is an avoidance 

response to specific. objects, relationships 7 .or 
Situations. it as typically anlanappropriace 

fear in which the patient responds with discomfort, 
inability), and’ anticipation "ol aversive consequences’. 
Although the client may see his response as 
irrational, logic ws of daittie value in iredicing 
the symptom. The avoidance response is coupled 
with andicators of arousal stich as tens ron , 

rapid heart beat, rapid breathing, perspiration, 
etc. In anxiety states the fear is unknown, and 

in the case of appropriate fear/flight-or-fight 
response, the fear is rational. The phobia 

however has known fear but response is exceSSive, 
inappropriate and irrational. 


The personality features of the phobic are 

variable and are often like the obsessive, 

anxious or hysteroid personality. These patients 
frequently have obsessions and compulsions 

as well as physiological signs of anxiety such 

as dizziness and headaches. In addition, dependence 
and helplessless are seen. The phobia may have 
generalized, originating from a traumatically 
frightening experience or from the fear of some 
impulse. 


Behavior therapy literature has many examples of 
successful treatment of phobias (Uliman & Krasner’, 
1968). Biofeedback offers a refinement in both 

Che wdlagnOstseespeciiiclivvor —1ocussandeougec ur 
relaxation training procedure, and process of 
desensitization. Steps in treatment augmented with 
biofeedback: 

I yaelypical history »."itake tGineiudi ne) MMP. 

fear survey, questionnaires) 

2) Behavioral analysis: What is patient avoiding? 
What are the reinforcers of the wvoidance response? 
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What effect does the avoidance response have on 
the patient's behaviors in other areas? What other 
fears are present? 

3) Have patient maintain a record of phobic 
ovpeurance,) Irequency, “intensity and “duration; 
which is continued throughout treatment. 

4) Have patient begin to develop a hierarchy, 
graded list of fears, vivid situations, which 

are arranged in order of intensity. 

59) Using EMG, GSR, and TEMP monitoring review each 
item of the hierarchy to validate the intensity of 
physiological response. The hierarchy may be 
developed in the office or the patient instructed 
LO-WY 1st Cait. OUT lat enome.. in iwhitch Jcase si tw) ais 
reviewed in the office at the next session. 

The composite information is most useful in 
determining response to each hierarchical scene; 
however, due to movement affecting EMG(artifacts) 
and the slowness of vascular responding affecting 
temperature, the GSR has been most often the 
instrument of choice. 

6) Progressive relaxation, EMG relaxation, or 
other Similar procedure is then taught to the 
patient to obtain a deep relaxation which is in 
marked contrast to the phobic feelings. 

7) Have the patient attain a maximal level of 
relaxation, and then present each item of the 
hierarchy, beginning with the least fear evoking 
scene. The patient is instructed to visualize 
(imagine) the scene as vividly and completely as 
possible, and to raise the first finger of the 
hand which is free of the GSR electrodes at the 
onset of any subjectively uncomfortable level 

of fear. The instruments (especially GSR) are 
monitored during the presentation to ascertain 

the physiological level of response. The scene 
TenaascOontinued (i.e... puG Vout of mind’) at 

a predetermined level of subjective or physiological 
response. : 


ToS 


S$). The relaxation trainin “and whet tscete™ tare 
alternately presented until an absence or minimal 
response iS seen either from the subjective 
finger signal or the feedback of therinstrumenct.. 
9) Typically, the therapist does not advance to 
the next scene on the hierarchy until the previous 
scene has been desensitized. 

10) While in most cases the office imagery hier- 
archy generalizes to the everyday life situation, 
it can be enhanced by home practice sessions in 
which graded series of exercises are prescribed. 
Additionally, the use of portable EMG and GSR 
instruments can be worn by the patient in order 
to observe anxiety levels and facilitate home 
relaxation. 

11) At the_-end of treatment, the patient is 
confronted with mild, then increasing, confronta- 
tions with the phobic stimuli. This provides 
mastery and confidence of the success he has 

been experiencing. 


Anxiety sw vates: In addition, ‘toy the speciiic 
treatment of phobias déscribed above, the 

general approaches of biofeedback relaxation 

ave applicable Lo .teelingsS Ob anxrery sand 

Speci tically “the neurourle disorder ceterred Jo, as 
anxiety reaction. Biofeedback is employed in 

the identification of the environmental, behavioral, 
and interpersonal factors which trigger and perpe- 
tuate anxiety altvacks = and 1S Used towreduce 

Ene -elrecius Of iree: floating ance shuuatuLonua| 
auUxtery and 10S Concommtant inappropriate 
physiologic stress. 
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Psychophysiologic Disorders: 


Psychophysiologic disorders are those in which 
emotional factors play a causative role. Usually 
under autonomic nervous system innervation, the phy- 
slological changes. (which typically-oecur with all 
emotional responses) are intense and sustained. 

The individual may or may not be consciously aware 
of the emotional state. Structural changes of the 
body may result. 


Differentiation from Hysterical Neurosis, which is 
not autonomically mediated and instead represents 

an involuntary psychogenic loss or disorder of 
function, is often difficult. The hysteric’symptoms 
usually occur within the context of emotionally 
charged situations and involve underlying conflicts. 
A third related category, Hypochondriasis , involves 
no-actual Jossesforvdistortions of “function, vane 

is dominated by preoccupation with the body or 

fear of disease. 


GG If there is psychosomatic illness, then 
there should psychosomatic health. 54 
Biofeedback aids people in taking an 
active role in managing their own lives. 
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THE Autonomic NERVouS SYSTEM 


ORGAN/FUNCTION SYMPATHETIC PARASYMPATHETIC 


CU Peet iE DILATION CONSTRICTION 
TEAR GLANDS mic SECRETION 
SALIVARY GL, Ts SECRETION 
SWEAT GLANDS SECRETION az, 
BODY HAIR HAIRS RAISED ~— 
HEART RATE INCREASED DECREASED 
BLOOD VESSELS 

IN SKIN CONSTRICTION ae 

IN STRIATE M DILAT.&CONSTR, ai 

IN SMOOTH M CONSTRICTION ar: 

IN HEART DILATION CONSTRICTION 
ADRENAL MEDULLA SECRETION oe 
LIVER SUGAR LIBERATED —-- 
STOMACH [HIB OF*SECRr 2S REO r FSECR: =a 

& PERISTALSIS & PERISTALSIS 

INTESTINES INHIBITION INCR.TONE & MVMT 
RECTUM INHIBITION DEFECATION 
BLADDER INHIBITION URINATION 
GENITALS 

FEMALE i TUMESCENCE 

MALE EJACULATION ERECTION 
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Musculoskeletal: 


Headache: One of the most common of all svmvtoms. 
headaches may occur in the absence of organic 
pathology or as a manifestation of serious disease. 
Most headaches are transient, but some are chronic, 
occuring frequently over a period of months or 
years. Headaches are a common manifestation of 
acute systemic infection, intracranial tumors and 
infections, head injuries or acute diseases of the 
eye, ear, nose, and throat.All these conditions 
account for a few of the patients who consult 
physicians with headaches. Most suffer from tension 
or migraine headaches. 


Headaches may result from stimulation or traction 

or pressure on any of the pain-sensitive structures 
of the head, tissues covering the cranium, the 
oth,9th, 10th cranial nerves and upper cervical 
nerves, the large intercranial venous Sinuses, the 
large arteries at the base of the brain, and large 
dural arteries and the dural matter at the base of 
thesskull. Dilation or contraction, of theswalls of 
sensitive vascular channels stimulates nerve endings 
causing headache. Headaches that occur rarely can 
usually be related to fatigue, eye-strain or diet. 
Chronically recurrent headaches require very careful 
HUStOry.) Mrequency, duration, location andnseveriuy- 
how the headache feels, etc. may help in determining 
its cause. Arterial hypertension, febrile illnesses 
and migraine usually cause throbbing pain which 

May OCCUr ID any part of the head, “and which frequently. 
involve nausea and vomiting. Headaches from brain 
tumors and other inter-cranial lesions usually have 
Apcbeaagy aching quality they wend to be intermivtent. 
but usually are present for some Hours each day, 

and may be precipitated by change of posture. At 
first, they may be localized in the region of the 
tumor, but tend to become generalized as the inter- 
cranial pressure increases. 
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Cause 


Vascular 
(Migraine) 


Muscle 
Contraction 
(Tension ) 
(Psycho- 
genic) 


Hyper- 
tension 


Sinus 


HEADACHE CHART 


LYDLCAL History 


Generalized, freq. 
unilateral, throb- 
bing around eyes 
spreading to both 
Sides; Accompanied 
by anorexia, 
and VOMmiGens. moan, 
DeErLOdie attacks 
over extended per. 
Pamaly “hes tory:. 
Prodromals: 
in mood, 
ing scotomas. 


Any type but freq bi- 
temporal, constant, 
generalized, vise- 
like pain, muscles of 
scalp and neck. Made 
worse by emotional 
disturbance. History 
of specific stresses 
with onset. 


throbbing, paroxysmal 
generalized, history 
of CVR disease. 


Frontal, dull, worse 
in morning better aft. 
Hist. of prec. upper 
respiratory infection 


nausea 


changes 
SCINtM Lat 


Physical findings 


Between attacks phys. 
exam is negative. 
Skull X-ray to rule 
out organic disease. 
Trial with vaso- 
CONSUEICLOM (eC nw. . 
ergotamine. ) 


Appearance freq.bland 
despite most severe 
headache, may appear 
tense, apprehensive. 
Exam often neg., or 
tachycardia, elev. 
systolic BP, moist 
palms, hyperactive 
reflexes. 


Elevated BP, retinal 
changes, cardiac 
findings, edema 


Evidence of nasal obs 
swollen mucous memb. , 
tenderness, discharge 
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Headaches which persist for months or weeks with- 
out. levupeexcept @in intensity ane rolten associayed 
with psychological disturbances. Headache associated 
emotional tension commonly starts in the occipital 
region and spreads over the entire head. Often it 

is described as a pressure sensation arising within 
the head or as a vise~like constriction of the skull 
with cap-like distribution. In any case, understand- 
ing and acceptance of the pain as real and not 
imaginary sand discussion Of emotional difiiculties 
as well as environmental readjustments and removal 
of stresses are all necessary. 


ImSene case of tension, headaches which ane beter 
referred to as muscle contraction headaches, the 
individual has responded to stresses in the envi- 
ronment or in their own lives by maintaining 
Cnuronte contractions typically of thest rapez ius 
frontalis, and other muscles resulting in pain. 
Biofeedback treatment focuses primarily on the 
patient's awareness of and ability ve discriminate 
tension and relaxation of these muscles and the 
learning of effective muscle tension reduction both 
generally and sSspeciiically to, thesesite. sOncesgthe 
Patient is sadept at lowering-both the igeneral 
relaxation and having Less response musculanly /in 
this area tovoutside ‘stimul ©, -thespersistent 
headache diminishes. EMG approaches to tension head- 
ache are described in detail elsewhere (See 
BudZynsS kis wetealmna) LO7O 973.) 2 
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Intan iblustrative case |) Mrell sa 2s yearsold 
white male, unemployed college teacher, had 

had tension headaches since the age of 20 

In the last 34 years these headaches had 

occured daily, producing severe pain for 

which he takes a variety of pain killers. Mr. T 
Has ‘had 25 miliagcrams cot valium per day for 

the last 5 years, which he would like to discon- 
tinue, but feels unable to do so. During the 
headache episodes he finds himself not interested 
in things around him, becoming irritable, pre- 
occupied with thought of the headache, and exper- 
iencing tension across the top of the head and 
forehead, bilaterally. 


During the first session a complete social and 
medical history was obtained and discussed. 

His chronic anxiety was explored. At the end of 
the first session a baseline hand temperature and 
GSR was obtained; hand temp was relatively non- 
Siontiacant o beLne lin spherloweg0 ts) Gan 

while high, did not show dramatic shifts during 
imagery of anxiety-producing situations, although 
his pattern showed a GSR response before he felt 
any sensation’ of change. (Typically, patients have 
anbpimace in mand” and -aresaware ver VE Shkiohtly 
before the GSR responds on the display unit). 

The most important feature in the diagnostic 
exploration using biofeedback instrumentation was 
his extremely high trapezuis EMG (minimum resting 
level of 25 microvolts), which he was unable to 
lower through his own efforts at relaxation. 
During the 2nd session, Mr. T was trained in 
progressive relaxation, during which time his 
trapezius EMG reduced from 25 uv. to 16 uv. 
Grelatavely high compamedste normals populations. 
but showing marked reduction). He was instructed 
to practice relaxation for two 15-minute periods 
daily; upon the 3rd session he carried out the 
relaxation procedure without instruction from 

the therapist, with EMG showing a similar (marked) 
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reduction in muscle tension. In the third session, 
the patient received EMG feedback with a tone pro- 
portional to muscle tension, as well as a meter 
Showing the microvoltage activity of the muscle 
CinmmmGcrovolus ww tME =. T was Instructed—tosre lax 
himself as deeply as possible, and then to 

relax more deeply by lowering the tone, With this 
procedure he was able to achieve 4.5 uv. 


In the succeeding 15 sessions, Mr. T continued 
with EMG training, plateauing at a level of .75 uv. 
The focus of the training in later sessions was 

to maintain low EMG levels, not necessarily to 
reduce the microvoltage further. His headache 
frequency dropped to a mild occurrence each 

week , which he was able to relate to specific 
tension producing events. His need for valium 
gradually diminished, and his feelings of dependence 
on its effects dissipated. Mr. T was seen on 

two occasions at four month intervals following 
treatment. He reported occasional mild tension 
headaches after a hectic day of teaching 

He had discontinued all medications and relied on 
his successful ability to reduce the tension by 
relaxation. 


this illustration- describes the typical ease’ in 
waiieh*the most ™sisniticant drop in uv Of -EMG*is—at 
the beginnang of training, with decreasing reduc — 
tions, in slater sessions. [he Objecy of econtinuins 
training is to have the patient be able to 
differentiate and maintain the tension reduction 
rather than returning to previous levels. 
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Ticsss(Habit-spasms) “aressSuddenshabitually repe- 
titive, purposeless movements often localized to a 
particular muisclergrouprs Occurring atoany tages -ocney 
are common in nervous children between 5-12 years 

of age, and may begin as purposeful movements in 
response to a definite stimulus, but become autonomous. 
Rarely do they have an organic basis and both sexes 
are affected equally. 


The movements are usually quick and abrupt, involving 
definite muscle groups in any part of the body, 

but especially in the region on the head and neck. 
Common tics include eye-blinking, grimacing, 
nodding. erinning. Swallowing, and shrugging 
shoulders. Combinations of tics are sometimes 

done simultaneously or sequentially. Emotion and 
fatigue intensify the movements which may be 
inhibited voluntarily and disappear during sleep. 
Ticessshoulid, be differentiated from facial spasm, 
clonic, spasms of the muscle supplied by the tacial 
nerve; and chorea, which are haphazard, rather than 
sterncotyped. Tics startans in childhood “are often 
transient and disappear spontaneously; however, 

when they continue they become chronic and pro- 
gressive and relapse can also occur. Treatments 

have included psychotherapy, removing the child 

from the home environment, improving the situational 
difficulties in which the tics developed, and 
phenobarbitol. 


Biofeedback treatment of the tic involves an 
integration of behavioral methods with EMG feedback. 
Initaally, the patient as instructed ta .produce 

the undesirable tiesand) reproduce jt rathers rapidly 
in Succession. Thenshe is -asked=to double or triple 
the rate of the ticing (Negative Practice). This 

is done in order that he becomes aware of the 
movements involved in ther tice huss bringing a, 
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UNGEY MOre wCcOonscious control?) Atethe same time, 
the over-use of the ticing response partly fatigues 
the musculature and produces a response which is 
not reinforced (extinction). This negative practice 
procedure is quite effective especially when inte- 
grated with EMG biofeedback At-tENersi te Lor 
the muscle group affected. For example, ina 
facialvtie, ta patient with small electrodes placed 
on the affected site can view on a television 
screen (closed circuit video feedback) both his 
facial movements as well as the meter of the 


EMG. The EMG is conveniently placed either behind 
His, snpoulder or above his head so that av. 1s 
clearly visible on the television screen. The 
patient may then observe both the metered move- 
ments and the pattern characteristics as well 

as the facial movements of the tic itself. 
Following negative practice and the doubling and 
tripling “of the tic rate, theratient is asked 

to stop and observe the absence of the tic. 


This initial demonstration is generally successful 
and allows a very vivid and convincing as well as 
(ranmatic initial treatment session. The patirvent is 
reassured that while this demonstration does not 
eliminate the tic, continued practice towards 
voluntary control may allow him to eliminate the 
tic completely . The patient is instructed to 
practice at bome in. front of a mirror twice each 
Gay for 5 minutes with no reinforcement (i.e. music, 
television, radio. ctc.) but for che sole purpose 
of gaining volivaonal control over this, inappro-— 
Drlave habit, pattern 
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Charting of the severity or frequency of ticing 
proves also to enhance the patient's ability, 

by viewing the progress of treatment. It should be 
noted that no attempt is made to have the patient 
inhabitetherticine., put insteadstorcain ia (cousetous 
control over it. I have found that requests from 
the patient=to iunhibit<thesticine typically 
intensifies the ticing behavior and has usually 
been tried before the patient came in. Many 
patients initially refuse to reproduce the tic 
movements, Since they assert that getting rid of 
thertic, Not intensifying 1 or making it “happen,, 
is their “desired goal. It may then be necessary 
to explain the~purpose, procedure and importance 
Or “the cognitive restructurine process. Pypically 
the initial demonstration described above will do 
much to involve the patient in successful treatment. 


For most adults, the motivation of seeing 
success in the form of a meter movement 55 
or sound is enough. It isn't necessary 

to have flashing lights, electric trains 

and other gadgets. 
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Cardiovascuvars 


Migraine: Periodic vascular headaches which are 
associated with nausea, vomiting, and visual dis- 
turbances lasting from a few hours to a few days 
with moderate to severe pain. The cause is un- 
known. However, theories include reflex irritation, 
allerey, transitory pituitary swelling... and) other 
endocrine disturbances, transient cerebral edema, 
vasomotor disturbances, and toxins. The clearest 
evidence indicates that the symptoms relate to a 
Tunct tonal) disturbance of pthe cranialecireulation. 
Prodromal symptoms (flashes of light, paresthesias) 
probably are due to intracerebral vasoconstriction, 
the head pain to dilation of extra-cerebral cranial 


arteries (those of the dura or scalp). Increased 
amplitude of pulsations distends the surrounding 
pain sensitive tissue. The vasculature itself is 


healthy and evidence points to a disorder in the 
neurological pathways regulating the vasomotor 
response. 


Occurring in about ten percent of the population, migraines 
affect more women than they do men. A history of 
Similar symptoms in the family is common. Often 
unilateral, there is a distinctive pattern in individual 
cases. The headache may be preceded by a period 

of depression, irritability, “anorexia poryscintili- 
ating scotomas, which may disappear after the 
headache appears. 


Effective preventative measures relate to relief 

of tension or_resolutiom of conflicts and adjust 
nent to diftticultrlite situatrvons. Although 

various therapeutic procedures have been recommended 
for decreasing the frequency of attacks like protein 
iMmijeetLonls, —artillcita yetever.) idievary regimens; 
glandular therapy, sedatives and operative proced- 
ures on the cranial artery, none has had success. 
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Drug treatments have included analgesics such as 
aspirin, caffeine, and codeine. Ergotamine tartrate 
(e.g., Cafergot) and methysergide maleate (Sansert ) 
give symptom relief but are not effective for many 
patients. Potential for habituation and severe 
side-effects have Ned tom search, for elieerive 
treatment. 


Biofeedback is aimed at learned vasomotor control 
with temperature training. The patient typically 
learns to increase hand temperature by vasodilating 
the vessels of the extremities. This training 
results generally in reduction of headaches in 

two ways: 


1) The learned hand warming is used to abort the 
headache at the outset of the prodromal signs by 
vasodilation and relaxation. (In the case of the 
classic migraine which has-a~prior period of intra- 
and extra-cranial vasoconstriction and sensory 
prodrome.) These patients are most often quite 
successful in their outcome. 


2) The patient slearns-to,maintain a state ef rela— 
tive dilation by hand-warming and reduction in 
cranial) artery dkstenSion. ~ (in. the case Gf the 
common migraine in which the initial vasoconstriction 
may not occur.) The common migraine patient tends to 
continue to have periodic headaches and needs to 
Maintain dilation virtually all of the tamexam order 
to prevent their occurrence. 


Temperature biofeedback "training. 1s ypn cal lvenot 
effective in stopping the headache once the pain 
begins or in the midst of the migraine attack since 
it (ius) diatticult for tthe person torat tend <tomnthe 
process and the stretching of the vessels has 
already occurred. 
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Essential Hypertension:A disorder of unknown 
Origin characterized primarily by an elevated 
diastolic blood pressure; associated with gener- 
alized tarterzolar vasoconstriction, Though the 
cause is obscure, heredity has been considered 

an important predisposing factor. Other factors 
include sodium chloride, renal, adrenal and neuro- 
genic mechanisms. 


Defined by blood pressure higher than 95% of 
nor for any given age and sex; some general 
limits for normal BP are 150 mmHg Systolic and 
90mmHG Diastolic. Diastolic pressures of 90- 
105 are considered ‘mildly hypertensive’ ; 
105-120 ' moderately hypertensive' amd greater 
than 120 'severely hypertensive' . Systolic 
nypertension may also occur, especially in the 
efderly.- but is more variablerand “ditfiiceult vo 
categorize. Since blood pressure may change a 
great deal from occasion to occasion, measure- 
ments are generally repeated 2-3 times to 
obtain a reasonable average. 


At the outset, there is no pathological change; 

the increased peripheral resistance is considered 
Cue ritiotly to functronal spasm. slater 
arteriosclerosis occurs. In uncomplicated essential 
hypertension there iS no appreciable change in 
eardiac output, blood volume or viscosity, pudse 
rates or venous pressure. The peripheral resistance 
is increased throughout the body and blood flow 
remains the same because of the concomitant 
increase in arteriole blood pressure. Mobility of 
blood pressure recordings is seen in the early state; 
systolic blood pressure usually increases but at 
times may be normal and in many hypertensives 

drops to normal with rest, fever, or removal of 
emotional tensions. 
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Hypertension may be present for many years with- 
out symptoms or signs other than elevated blood 
pressure. It farst-appears early in adult ,tite, 
usually in the early thirties and these patients 
may complain of fatigue, nervousness, dizziness, 
weakness, or headaches at some time. Hypertension 

is a. possrbibity 1f the diastokie pressure rises 
even occasionally to over 90 mmHg; the more often 
this level is exceeded, the more likely its diagnosis. 
When emotional, physiologic or arteriosclerotic 
factors can be eliminated from consideration, 
then the diagnosis of essential hypertension is 
based on repeated findings of elevated diastolic 
pressure when all other causes have been excluded. 


In terms of treatment no Known therapy can 
consistently correct the abnormalities and 
completely reverse the course. No restriction of 
normal activity is necessary. though peaks of 

unusual physical or emotional stress are undesirable. 
Excessive use of coffee, tea, tobacco, -and alcohol 

is inadvisable and weight reduction is beneficial. 
Short term periods of rest, change of environment 
and mild sedatives may give dramatic results; 

some tranquilizers may even be useful. 


Medically, lowering the arterial pressure when it 
is inordinately high will reduce the cardiac burden 
and may also reduce the increased incidence of 
vascular complication. Effective antipressor 
therapy can arrest the syndrome of malignant hyper- 
tension significantly and prolong life; however, 
the disadvantages and alarming side-effects limit 
the usefulness of these agents. Patients with 
uncomplicated primary hypertension might be 
seriously considered for therapy if the diastolic 
pressure is persistently elevated to greater than 
110mmKg in males or greater than 115 in females. 
Rigid dietary restriction of Sodium chloride can 
Significantly lower the resting blood pressure in 
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DeLlwpsel, sor ONE pattLenes. ahiazide dLuretic 

is generally considered to be the first approach, 
(Chiorethiazrtdestorm Hydrochtorothiazide aresmost 
widely used). The mechanism of anti-hypertensive 
action of Thiazide diuretics seems to involve more 
than just sodium depletion; these compounds may 
also modify vascular tone. Reserpine and related 
drugs are often added to the Thiazide therapy. 
Their use is limited by drowsiness, nasal 
stuffiness, gastric distress with a bloated 
sensation and severe depression. They cause 
bradycardia and effectively block the tachycardia 
and headaches caused by the hydrolazine which may 
also produce psychosis, fevers, and rash. Other 
drugs may interfere with the activity of the 
Sympathetic nervous system and have unpleasant 
effects such as exertional and postural hypo- 
tension, loss of ejaculation, morning weakness, 
and diarrhea, as well as other side effects. 

It is unclear whether blood pressure levels 
should be reduced to the normal range or 

whether partial reductions are of equal benefit. 
The medical goal at present is to bring the 
standing pressure to the normal range and then to 
consider additional measures to reduce the 
recumbent pressure as much as feasible. 


Biofeedback treatment primarily involves the 
reduction of the tension and anxiety associated 
with blood pressure levels and then specific and 
direct training for lowering of sympathetic acti- 
vationmay be accomplished. Blood pressure 
feedback itself is somewhat complicated;at present, 
for effective training it appears that a combina- 
tion of EMG, GSR (skin conductance) and peripheral 
blood flow training (TEMP) has the greatest 
correlation with blood pressure lowering. It should 
be pointed out that the most dramatic effects in 
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SUGGESTED BIOFEEDBACK PROCEDURES FOR 
ESSENTIAL HYPERTENSION 


1 INITIAL RESTING PERIOD (APPROX, 20 MIN.) 


2 THREE CONSECUTIVE BLOOD PRESSURE READINGS 


3 RELAXATION TRAINING, MONITOR TEMP., GSR, 
EMG, AND HR, 


4 CHECK BP 


5 PSYCHOPHYSIOLOGICAL DETERMINATION OF MOST 
EFFECTIVE INSTRUMENT (GSR & TEMP TEND 
TO BE MOST USEFUL) 3; MONITOR HR TO 
SEE THAT CARDIAC OUTPUT. NOT BEING CHANGED, 
(S$ MORE LIKELY WITH EMG) 


CHECKS EP 


/ HOME RELAXATION PRACTICE (2X DAY, MORNING ANZ 
EVENING, 15-20 MIN EACH) TAKE BP PRE- AND 
POST- AND CHART ON HOME PRACTICE RECORD, 


MAINTAIN WEEKLY BP RECORD, NOTE PATTERN, 
BSPECTALEEY “CHANGES “INS TIME OR DAYS. STRESS; 
RELATIONSHIPS, AND OFFICE VS. HOME, 
WEEKDAY VS. WEEKEND USEFUL FOR SOME 
PATIENTS, 


(FULLER, 19//E) 


2149) 


terms of lowering blood pressure usually occur 

in the first few sessions and this could clearly 

be regarded as a process of desensitization of the 
patient to the office situation per se. Measures 

of blood pressure taken daily with portable 

BP units demonstrate that the highest blood 
pressures are usually obtained in the doctor's 
office. Thus, it might be a common situation that 
the hypertensive patient is normotensive through- 
out most of the day and when given anti-hypertensive 
medication, may be in fact overmedicated and have 

an unnecessary side-effect history or course. 

Thus, when this patient is seen by the biofeedback 
therapist, the context is one of learning relaxa- 
TiO andeestress<reductionyin the offices qacion 
Phe, pataent typically returns to his own pnysi cian 
having significantly lowered blood pressures; the 
physician (althouch possiblys.surprused atvethe 
dramatic reduction, in blood pressure after just 

a few sessions) should not be misled on this 

scone.» Lt eshouldyberredearrihat suhewine taal 

results are most likely secondary to the reduction 
of fear and anxiety associated with coming to the 
office and having the blood pressure taken. 

While that alone seems to reflect significant 
benefit, it iS not entirely clear how much additional 
blood pressure reduction is possible physiologically. 


Cardiac Arrhythmia: Extra Systoles (Premature 
atrial andeventricular-contractions)s taehycardia, 
and bradycardia , are often related to chronic 
anxiety and emotional stress. Biofeedback of 
heart rate as well as EMG/ GSR/ TEMP can be used 
tortrain lieart rave control.” This/is best 
accomplished in an inpatient setting such as 
AwCOronary care: UnLU. 


See, Chap. fl) Cardiography for detailed descrip-— 
tion of instruments and procedures. 
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Peripheral Vascular Disorders: (Burger's and 
Raynaud's Disease) may be of either organic or 
functdona bvorigin: atiectinge blood: suppl yeto: the 
extremities. The organic disease includes 
Burger's Disease, characterized by structural 
changes in the peripheral arteries, veins 

and nerves. The cause is unknown but extensive 
smoking is seen as an important factor . Typi- 
eal iby, occuring in young males before the age 
of 35, it is infrequent in women or non-smokers 
Oise: thera sex.c (CC. bo obi chin, 1976). Orser is 
sudden, with rapid development of gangrene. 

The patient may complain of coldness, numbness or 
tingling or burning before the objective 

evidence of the disease is present. No specific 
therapy is available, but medical treatment is 
directed towards removal of all factors which 
reduce the blood supply (no tobacco,nor exposure 
to extremes in temperature, nor trauma e.g. from 
shoes, nor excessive use of the involved extremity). 
Cold injury and other peripheral vascular dis- 
orders (frostbite) are characterized by injury of 
the various tissues of the extremeties by cold 
with secondary structual and functional disturb- 
ances of the smaller surface of the blood 
vessels, primarily coming from exposure to cold 
With tight clothings moLsture:, andsainactivity. 
Frostbite is the destruction of tissue by 
freezing 


Raynaud's Disease or Syndrome is included in the 
group of functional peripheral vascular disorders. 
These may result from disorders, in the sympathetic 
innervation of the blood vessels or may be secondary 
to organic vascular disease. However, after the 
primary functional form has been present for 

some time, secondary organic changes in vessels 
often appear. Raynaud's Disease is secondary to 
many factors manifested by an abnormal degree 

of vascular spasm of Superficial vessels, especially 
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those: in sthe’ digits. It may be; idiopathic, 
associated wtih primary vascular disease or 
secondary to a number of other conditions, 

usually endocrine or CNS sensitivity to certain 
substances (e.g. tobacco, certain kinds of 

trauma e.g. vibration). Attacks are precipitated 
by overexposure to cold or by emotional upsets. 

The idiopathic type is rare in males. The 
pathology includes a produced vasospasm often 
severe enough to result in changes in the skin 
(e.g., ulcer) and nails of the extremeties and in 
extreme cases, gangrene. The attacks may last from 
minutes to hours and may be painful. Later organic 
changes include marked dilation of skin capillaries 
in~the’ anvolved area. Intermittent? attacks of 
branching or iwcyanosis of the dicits alvernatinys 
with stages of rubor are seen. Idiopathic 
Raynaud's Disease is differentiated by bilateral 
involvement; by limitation of gangrene, if present, 
to superficial tissues; and by the existence of the 
syndrome for at least two years without evidence 
of primary vascular disease. Therapy depends on 
recognition, and treatment of theunderlying disease. 


When the autonomic nervous system has responded 

in this manner, removal of the cause does not 
always eliminate the syndrome. In the idiopathic 
form, no type of therapy has been entirely 
satisfactory. Many patients improve if they are 
removed from the precipitating factor, such as 
trauma or cold; sympathectomy often abolishes 

the symptom but relief is usually not prolonged , 
and bilateral operations are sometimes necesSary. 
Mild sedatives are given to reduce the severity of 
the attacks and aspirin may relieve ache and pain. 


Lis 


Vasomotor control through temperature biofeedback 
trainine’ TSscléearly va treatment. of chotce ain 
Raynauds , especially when compared with the 
alternatives. Skin temperature feedback is used 
to train for reduced peripheral vasoconstriction 
and increased circulation. General relaxation, 
assisted with EMG, is helpful for stress reduction. 
A plethysmograph may also be used and may be of 
greater benefit when the constriction of circ- 
ulation involves a greater underlying tissue area. 


A useful approach in the progression of training 
1S) oO. £ocuson’ thes least.s tiected) disits snitaageLy 
Since that is where the greatest likelihood of a 
demonstra ble change will occur. Hand warming 
practice sessions frequently throughout the day 
are important~ to continue to reinforce the process 
and to generalize the progress to daily life. 

See Instrumentation Chapter II for detailed TEMP 
training procedures. 


Raynaud's: the Patriotic Disease. 


white hands- overconstriction, reduced blood 

blue hands- syanosis, used up oxygen 

red hands- reactive dilation, rubor, with 
burning painful sensation 


(From C. Stroebel: personal communication. ) 
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Respiratory: 


Bronchial Asthma: A condition manifested by 
recurring paroxysms of wheezing due to the 
narrowing of the lumens of the smaller bronchi 

and jbronchioles, It is usually found in-individuals 
with inherited allergic constitution and at 

least half the patient's allergy is due to 

external factors like pollens, Pint’ ‘and ‘hair. 

Also, a precipitating cause may be an infection 

of the upper or lower respiratory tract. The 
frequency and severity of attacks may be influenced 
by secondary factors such as temperature and 
humidity changes, noxious fumes, fatigue, 

endocrine changes (as in puberty, menstruation, 
pregnancy, or menopause) or by emotional stress. 
These secondary factors should be controlled , 

Since they perpetuate attacks. Biofeedback 

offers a very useful adjunct in reducing the 
stress, reducing sympathetic and parasympathetic 
"imbalance", and possibly reducing the effect of 
the allergic and other factors. 


The physiology of asthma is essentially that 

the air movement is impaired during the expiratory 
phase, because of narrowing of the lumens and 
excess secretion resulting in a characteristic 
wheeze and prolonged expiration. Later in the 
attack a ballooning and a temporary acute emphysema- 
like state occurs. The local reaction in the 
bronchi is caused by antigen-antibody combination 
in the allergenic forms of asthma. In the non- 
allergenic forms, bacterial allergy may be the 
factor in an inflammatory response. Histamine, 
aceytlcholine, serotonin and bradykinin have been 
implicated as possible mediating factors released 
by the combination of antigen with antibody; 
however, the evidence is still unclear. 


The attack is characterized by a sense of tightness 
in the chest, wheezing, and frequently a coughing 
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and spitting. Symptoms may subside in an hour 

or less =. or may continue for several hours or 
persist as status asthmaticus for many days. 
Termination of the attack is usually accompanied 
by pronounced coughing, spitting-up, followed 
by a sensation of relief and clearing of the air 
passages. 


Typical medical treatment is symptomatic with the 
majority of attacks responding to epinephrine 

given subcutaneously. Most adults get little or 

no relief from antihistamines, but it is sometimes 
helpful in children. Sedatives (e.g. phenobarbital) 
are considered useful , but respiratory depression 
is a danger. Other treatments include oxygen, 
bronchodilator inhalants and some steroid pre- 
parations. Asthma typically demands considerable 
time and patience in management. Acute attacks 

at night are often terrifying experiences for 

the patient and family. The persistence of fear 

can maintain attacks Since many attacks are 
precipitated by fatigue, overwork, worry, lack 

of sleep, emotional tactors and Stressiul sitparions. 
It is important -to uncover disturbances that may 
exist personally, though it is stated in most 
medical writings that psychotherapy is seldom 
successful and that tranquilizers might be helpful. 
Breathing exercises may be beneficial. A useful 
exercise is blowing a feather or ping-pong ball 
aAcCrOsS “a. table, Parents are typicatty cord, that 
only a small minority of children can be expected 
to “outgrow” asthma spontaneously, and that a 
larger percentage will worsen unless treated 
systematically. 


There are several biofeedback techniques which 

we have used successfully with asthmatic patients. 
These approaches are summarized in the figure, 
andillustrated in the case that follows. 
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BIOFEEDBACK APPROACHES TO ASTHMA: 


SIMPLEST METHOD USES A CHEST PIECE TAPED TO 
THE CHEST THROUGH WHICH THE PATIENT LISTENS 
TO THE SOUND OF HIS OWN BREATHING AND 
BRONCHIAL SPASM. A BREATHING EXERCISE 
COMBINED WITH RELAXATION PROCEDURE ALLOWS 
AN EFFECTIVE WAY OF POTENTIALLY GAINING 
CONTROL OVER BRONCHIAL SPASMS, 


EMG SMOOTHING OF THE BREATHING PATTERN OR 
THE USE OF A STRAIN RESPIROMETER OR NASAL 
THERMISTOR GIVES FEEDBACK FOR SMOOTHING OUT 
THE HALTING BREATHING CYCLE, 


GSR AND TEMP FOCUSES ON THE AUTONOMIC INDICES 
FOR AROUSAL CONTROL, ESPECIALLY USEFUL WITH § 
CHILDREN, REWARD IS GIVEN FOR CHANGES IN THE § 
DESIRED DIRECTION THAT FACILITATE REDUCTION 
OF SYMPATHETIC DISCHARGE, 


LOWERING OF RESPIRATORY RESISTANCE HAS BEEN 
DONE (FELDMAN, 19/0) USING A FORCED OSCILL- 
ATION METHOD WITH CHILDREN. LOWERING OF 
AIRWAY RESISTANCE APPEARS TO BE A POSSIBLE 
BIOFEEDBACK APPROACH, 
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Illustrative case: Ginger is a 5 year old girl 

who was referred with symptoms of asthma. She 

was hospitalized at the rate of 1 week/month in ICU 
at the time she began biofeedback treatment, 

and had been wheezing since age one. The parents 
are separated; Ginger visits her father once 
yearlyrrypi.cally, The pedvatrieran “and allergist 
had the child on several different medications, 
however , the asthmatic condition had worsened. 

In the first session Ginger was asked about her 
understanding of asthma, and described it as her 
having “an asthma”, and did not really -understand 
what Caused it Or=how to vcontrory Le. In tie second 
half of ‘the sour, ‘Ginger was introduced to the GSE 
much as if it were a toy, and was instructed to 
"become quiet inside" and thus, to make the needle 
go down. She quickly understood those instructions 
and as she began to practice "becoming quiet inside" 
the needle would dramatically drop. As she became 
excited it would rise; the therapist would then ask 
her again to become quiet inside , and it would drop. 
This procedure was repeated until she could, with 
very little effort, raise and lower the needle at 
her wish or the therapist's instruction, 


The philosophy behind this treatment involves an 
attempt at self-control with which the asthmatic 
Lyeparticular has ditttcoult ys For ehts a2ccnniausrc 
child the wheezing and asthma attack might 
represent some attempt at control, or even a 
learned response to environmental (especially 
family) stresses. Yet, once learned, the asthma 
symptoms remain even though the stresses can be 
dealt with in some way. Thus, the purpose of the 
treatment will be twofold, as it is in most. other 
biofeedback applications: 

1) To offer Ginger a way of controlling her 
behavior symptoms, now being both painful and 
dangerous; 

2) To provide alternative ways of dealing with 
the environment around her. 
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This required the mother's presence at times. 


The aspects of control in dealing with stress had 
to be explored with both the patient and mother, 
so that it was clearly understood that the 
therapist would not be taking away from Ginger 
her ability to respond to stressful situations. 
She had learned an inapproriate way of responding 
and now she could unlearn and begin to relearn 
more adequate responses. Thus, treatment would 

be focused on Ginger's learning self-control from 
various aspects. 


She was introduced to the temperature device and 
rapidly, as with GSR, could increase and decrease 
her hand temperature at will within 15 minutes of 
experimentation. In combining GSR and TEMP 
training it was felt that she would gain some 
control of sympathetic responding which has 
exacerbated and/or precipitated her asthma 
condition. Tape recorded sounds of her breathing 
and the wheezing were made and she was able to 
quiet her system effectively enough that the 
wheezing disappeared and the breathing became clear 
within 15 minutes (combination GSR lowering/ TEMP 
raising) a Henhinitwal training swas rénhancednby 
the imagery that she developed on her own , 

@€.g. that she put her hands in warm bunny fur; 

or thinking of her chest as a balloon which was 
being filled and out of which the air was let go.) 


After the first 2 months 
sessions, Ginger has not 
nor has she had a severe 
2 years follow-up. Every 
insior “refreshers”, and 
Control. 


of weekly biofeedback 
returned to the hospital 
asthmatic attack in over 
few months she comes 
continues to demonstrate 
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Rhinitis: a symptom complex characterized by 
seasonal or perennial nasal congestion, itching 
of the nose and eyes, tearing, watery and 
swollen discharge, sneezing, frontal headache, 
injected conjunctiva and swollen nasal mucous 
membranes. Rhinitis is one of three major 
forms: acute, allergic:and chronic. “Acute is the 
most frequent of the inflammatory nasal disorders 
which is characterized by swelling of the mucous 
membranes and nasal discharge and obstruction 
(e.g. the *common cold) usually caused by virus 
or bacterial infection. The allergic type is 

due to either hypersensitivity to an allergen 

or some kind of vaso-motor upset (this type 
usually occurs when the person gets up in the 
mornins Mor 1S) exposed jitorcoldy drattes, 4or 
emotional crises.). inerChron tes Tynes 
irritation of any kind may be responsible, 
including upper respiratory-infections, exposure 
to -NOx1ous@mMaverl als sinusitis, etc. 


The abuse of vaso-constricting nose drops is 

a frequent cause of the condition. The chief 
complaint is obstruction of nasal breathing 

with discharge, so that the common treatment 

for both rhinitis vand -Sinusit rs 1s *tospromote 
adequate drainage, and most often nose drops are 
given. However, excessive use of vaso-constrictors 
should be avoided because secondary vasc-dilation 
with nasal blockage and increased discomfort may 
OCCUL, 


We have had particular success with the combination 
of biofeedback relaxation in producing changes in 
the vaso-constriction and then focused visualiza- 
tion of the nasal passages and sinuses. The 

person imagines those membrane passages and 

Sinuses becoming comfortably dry and less swollen. 
As the person proceeds in this relaxation and 
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visualization he begins to experience a sensation 
not unlike the effect of nasal spray in which the 
nasal passages may Suddenly clear; there is 
Subsequent drainage down the back of the throat 
and sometimes a sharp or releasing sensation 
between the eyes or in the forehead. Since there 
are so many side effects and complications 

with nasal sprays this would seem to be a 
potential useful treatment for a significant 
number of individuals and especially those who 
have developed a chronic condition to nasal 
sprays and antihistamine products. 
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Skin Disorders: 


Hyperhydrosis: Overactivity of the sweat glands 
produces excessive perspiration which is general 
or daimitedsto- areas ee. Reo therpalms, soles? 
armpits or groin. Sweating of the palms and 
soles is considered psychogenic in origin. 

itemay bevarcauseor contributing factor = in the 
production of various skin diseases such as 
fungus, contact dermatitis, etc. “In generalized 
hyperhydrosis, fever or systemic diseases such 

as anemia, diabetes, obesity, or endocrine 
dysfunction (e.g. hyperthryroidism) may cause the 
generalized sweating. The reason for localized 
hyperhydrosis is unclear, but it frequently occurs 
in individuals who are otherwise normal but 
anxious and=tense. 


The customary treatment for generalized hyper- 
hydrosis includes treating the underlying systemic 
disease or using: psychotherapy. The condition 

is typically resistant and unmanageable, and an 
uncontrolled case may lead to annoying complica- 
tions. Medications used frequently produce 

side effects. Aluninum chiloride’solutions or 
formaldehyde have been used for localized hyper- 
hbydrosiS s buteassensiltizapien srese Lion may result. 
Sympathectomy also produces undesirable side 
effects including permanently dry hands. 


A biofeedback approach which has been effective, 
although only a few cases have been seen, involves 
the use of a combination of GSR skin conductance 
and temperature feedback. After the patient has 
Kearned howeto ‘control bethathe raicans and 
lowering of hand temperature and skin conductance, 
he “iss; nequested to vary #ooth ain sue a way that 
dryness ensues. The»most typical pattern has 

been initial hand temperature lowering and skin 
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conductance lowering with subsequent hand temp- 
erature raising while maintaining stable GSR. 

This procedure is then done in the context of 

context of visualizing emotionally arousing Situations to 
desensitize the sympathetic reaction to stressful 
Situations. 


Illustrative case example: Mrs. K is a 23 year old 
married housewife who was referred by her physician 
for biofeedback treatment of her resistive hyper- 
hydrosis. Her hands and feet sweated profusely and 
had done so as long as she could remember. Frequency 
of the symptom was estimated at 50% of the day. 
Previous treatment included tranquizers, Robinal 
witn, Phenobarbital > and diuretics. One physicians s 
prescribed treatment was that the patient wash her 
hand with formaldehyde and put plastic bags on 

her hands and feet with rubber bands before bed; 
she commented that this made sleep very uncomfort- 
able. 


The patient, who is a cosmetologist, is particularly 
affected by her symptoms in that she has to apply 
makeup and do hair for customers. Her hobbies were 
also greatly affected, which included knitting 

(she could drench a ball of yarn). 


The treatment included the use of temperature 
feedback, GSR/moisture detector( having both a 
baseline measure and feedback of surface moisture 

of the hands); homework (including a history of the 
hyperhydrosis, some of which was obtained from other 
family members), and a daily record of sweating. 

In addition, a deep muscle relaxation training was 
INLtbaved,. 


The patient was seen for a total of 8 visits. 
She learned hand cooling quickly; she could 
volitionally cool her hand temperature(skin surface) 
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from 86 ° to 74 ° F. in 5 minutes by the third 


training session. It was explained that the 

purpose of the training was not to cool her hands, 
but to be able to influence hand moisture by cooling 
them when they are hot, and warming them when 

they are cold. 


The GSR was used in conjuction with visualization 
of stressful scenes, and habituation of GSR 
responses to these scenes was obtained. Within 
the first 3 sessions the patient was able to 
readily cool her hand temperature (both hands 
tracked within .Sdegree), and she was able to 
stabilize GSR. Mrs. K learned to raise and lower 
GSR (at a very gross setting so that it operated 
as a moisture detector), which thus indicated the 
amount of moisture on her hands. She, thereby, 
readily became aware of the parameters of 
turning "on and off'' palm sweating. Her hand 
sweating record for the first 4 weeks showed 
dramatic decrease in the symptom each week. By 
the 6th week her hands were sweating only once 

or twice a day, for no Ponger than’ 15 minutes’. 

In the final session, the patient could literally 
turn on and off her hand moisture by ostensibly 
warming and cooling her hands. She asked to 
continue treatment for a %ditfterent problem. 
moderate overweight. She no longer experienced 
the hyperhydrosis- severely as of the 8th session, 
nor at subsequent follow-ups. 


Gastro-intestinal: 


Colatise reters to actual infidammatory disease of 
CHeCwCOLON esuCch as UlCerativercolitis. the spasulc 
OFremnucous* colitis isa funet tonal “disorder “and 

is most properly described by the term "irritable 
colon = Chronve ulcerative’ colitis: 1s=4 non=specuiic. 
inflammatory ulcerative disorder of the colon 
characterized by the passage of bloody mucous. 

The cause is unknown, although it has been 
attributed to specific bacterial and viral infections 
and to psychogenic disorders in which nervous 
stimuli induce spasms, thus damaging the colon, 
and permitting bacterial invasion. Also implicated 
hasspeen “hypersensitivivy to 200d 1000 “products 
(e.g. milk), and to auto-immune processes in which 
the body makes antibodies against its own colonic 
mucosa. Tiny abcesses may occur and eventually 
destroy the muscular coats of the bowel. In severe 
cases there are large mucosal ulcerations. While 
arrest or healing may occur at any point, even. 
mila =-cases' rarely -resultrin <a return vo normal 

and residual scar tissue remains which is tender 
and bleeds readily. This disorder occurs at any 
age, but most frequently is in young adults of 
either sex in their 20s-40s. Onset can be acute and 
most often is slow with increasing urgency to move 
bowels, mild lower abdominal cramps and/or the 
appearance of bloody mucous in stools. If the 
process extends upward the stools become looser and 
eventually the patient may have 10-20 bowel move- 
ments a day often associated with severe rectal 
distress and cramps, which may occur even at night. 
The objective is to rest the bowels as much as 
possible and “to support the patient's streneth and 
nutrition so that his own defense mechanisms may 
combat the disease. Bed rest and fluid intake,, 
adequate caloric intake with emphasis on protein, 
ang antibacterial agents or cortical therapy is 
used. Psychotherapy is indicated since the person 
with ulcerative colitis is discouraged and appre- 
hensive and may feel abnormally dependent and 
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may need constant encouragement. The therapist 
will need to be tolerant towards the patient's 
many complaints. Emotional problems must be 
dealt with and difficult environmental factors 
eliminated. 


Irritable colon or mucous colitis is a common 
motor disorder of the large bowel with variable 
abdominal discomfort and irregular, predominantly 
constipated, bowel habits (spastic colitis, 

ade hough .bhis condi ticteis: no b.t ru ky int hamma.Fowny, ).. 
The patients are typically tense, anxious and 
hurried. of long-standing faulty habits, such as 
rapid and trresular cata ,°0or repeated, failure 

to eat, the urge to defecate, the abuse of lax- 
atives and enemas, the extended use of broad- 
spectrum antibiotics. The physiology includes 
irregular and non-propulSive contractions instead 
of the orderly storage and evacuation of feces. 
These contractions retard the evacuation of 

feces which may become excessively dehydrated and 
hard. Gas is not expelled normally, but is trapped 
and compressed causing sensations of bloating and 
fullness. Excessive formation of the mucous 
normally produced in the bowel is present and 
sometimes constipation alternated with periods of 
frequent and loose bowel movements caused by 
hyperreactive peristalsis. Bowel movements may be 
incomplete and unsatisfactory and bouts of diarrhea 
Nay eLOLerVvupte Athe scons Gilpat On:, 


therapy of the cirritab wescolon usually sis not 
considered successful unless both the. psychological 
and physical aspects have been treated. The 
phySieclan Ls Iinstructedero.adv tse the pat Lent 

that the .diserder is fumeGional. hats ~ne. should 
break the laxative or enema habit which will at 
first aggravate the .symppoms but wibh.brine uitamate 
improvement, and that rest and relaxation are 
ImMpentant therapeutic coats: 
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In the treatment of colitis, biofeedback 
training offers three separate procedures. The 
simplest and most-<direct) as thateofthaving sthe 
patient listen to his own intestinal sounds 
with a stethoscope or amplified microphone, such 
as an electronic stethoscope. The patient is 
then asked to quiet the sounds, whether it be 
Surclinesor grumbicing =. to smooth out stheverra tic 
quality of the movement (peristalsis). 

For the patient for whom tight. abdominal holding 
has become or is associated with the irritability, 
EMG electrodes can be placed upon the abdomen 
and the patient then reduces the tension level 
on the EMG. A third method which is considerably 
more complicated in terms of instrumentation 
required, involves the use of the very low 
frequency filtered EMG. This device operating at 
an average of 2-cycles per minute is essentially 
a transducer for the peristaltic action. 

The tracings of the colonic movements is Seen on 
chart recorder and the patient asked to reduce 
the amplitude of the needle swings, thus, over 
time, reducing the contractions from vigorous 

to mild ones. It should be noted that general 
EMG relaxation itself in combination with some 
relaxation training procedures is often sufficient 
to reduce or eliminate the irritable colon. 

As the patient learns to relax effectively, the 
colonic spasms should be reduced. 
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Peptic Ulcer: A specific erosion of the-mucous 
membrane of the lower esophagus, stomach or 
duodenum. The mucosal areas are exposed to acid - 
pepsin secretion. While the cause is unclear, 
over-secretion of. gastric juice appears to be an 
important tactor ini thesproduction of ducedena t 
ulcer and ithe reactivation of the old ulcers. 
Psychic disturbances with increased emotional 
tension, psychological .conibictsiplay.an Smpertans 
role in the mechanism of ulcer formation. "Stress 
ulcer" is an acute ulceration of the mechanism of 
uleer formation. "Stress uleer’ 196an .acuve 
ulceration of the stomach and duodenum. Clinical 
manifestations of the lesion include upper gastro- 
intestinal bleeding under emotional stress after 
surgical procedures, or in patients under steroid 
treatment. If the acute bleeding cannot be controlled 
by usual methods, gastric cooling and sometimes 
surgical procedures are used. The pain pattern of 
the duodenal ulcer is more likely to be the classic 
pattern of hunger pain, food ease and periodicity. 
In patients with gastric ulcer the pain pattern is 
more variable and the incidence in women is close 
to that of men (in the duodenal ulcer it is ten 
TLIMeSsMore=Lrequent’inemen. (C27. «Light. LO 7G.) 
The presence of ulcerating lesion in the stomach 
raases’ thes possibiluty sot cancer (carcinoma). 

In esophagael ulcers there is pain near the sternum 
with heartburn gastric distention, nausea, vomiting 
Ssalivation, some weight loss, diarrhea, and anemia 
(from 


The objective of treatment is to heal the ulcer 
and to keep it healed and often the ulcer therapy 
may have to be continued indefinitely as there is 
no way of anticipating recurrences. Principles 
important in the medical treatment of ulcers are: 
1) Rest: mental, physiealvandeeastric. 

2) suppression of gastric, motor and secretory 
hyperactivity; and 3) improvement of the nutri- 
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CVonale status vot ’thespatienteparticularivowith 
negard.uO1 proveiny vl tenis: typicaPaforethemeast ric 
ulcer patient to spend three weeks in treatment 
in bederest ;:usua bly vin tthe shospital= for 
duodenal ulcers usually only a week or two is 
needed, or even just bed rest at home. 


Biofeedback implications in this disorder appear 
obvious’; primarily focused on =training the 
patient in stress management, relaxation training, 
and generalization of low arousal (perhaps through 
mini-relaxations throughout the day). 


EMG, GSR, and TEMP feedback is done in the On Pat alo 
Relaxation exercises and awareness of tension 
indicators (e.g.,jaw, neck, breathing tension) is 
emphasized at home and throughout the day. 
Thinking about and being more relaxed should 
become part of the person's life style 

even though they remain active and energetic. 
Medical therapy typically does not attempt to 
change the person's life style and focuses 
specifically on the symptom relief. Biofeedback 
procedures attempt to refocus on the causes of 
the disorder. 


We have had particular success with Colitis and 
Ulcer patient groups in which relaxation and 
sharing of problems and progress are combined 
with the biofeedback training. 
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Fecal Incontinence involves the inability to control the 
act of defecation (involuntary bowel movements). While there 
are many causes, the mechanism is an imbalance between 

the tone and =the icontract@iity vot Sthe: splimcter 
levator mechanisms and the force exerted by the 
intestinal musculature. Impairment of the 
sphincterie@ reflex. To distention: or the Trecrimi 

can result in incontinence which may be due to 
neurologic disorders, muscular disease, congenital 
defects, trauma or surgery. Incontinence can 

also occur in the presence of a normal sphincter- 
levator mechanism if the intestinal musculature 

is over-active, as in colitis. The treatment has 
been typicalty. that of surgery. 


Biofeedback treatment involves equipment specifically 
designed for this purpose. Operant conditioning of 
rectosphincteric responses is accomplished by 
monitoring internal and external sphincter 
pressures with a Miller-Abbot balloon with 50m1 
capacity while the patient watches pressure 
tracings and practices icontractins tthevexterna!l 
and relaxing the internal sphincter, (Engel, et al. 
1974) . In this research, 6 male subjects with 
long-standing fecal incontinence who had failed to 
respond to all other treatment learned control in 
4 sessions or less. In follow-up of 6 mo.-5 years, 
four patients remained completely continent, and 
two definitely improved even when the incontinence 
was secondary to organic lesions. The normal 
rectum has a reflex to contract external sphincter 
when the rectal bowel gets distended. In this 
disorder the person must relearn the process 

by using new pathways because the reflex is 
disrupted (e.g. by stroke, surgery, MS). 

The patient can then see the relaxation and 
eontraction of “both ‘sphincters sand learn = to 
differentially controk thetr actrons thus 
regaining control over the involuntary loss 

of feces. 
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Genitourinary: 


Impotence:is the inability of the male to perform 
the sexual act. Medicine generally sees four 
causes : 1) diseases of the genitals such as 
Structural rader ectssascrotal masses: vorostatinism 
2) endocrine problems such as hypogonadism, 
hypothyroidism ;3) endemic disorders such as 
diabetesr <spanal cord>sintections; fatigue; 

x-ray, alcoholism or drug dependence; 4) psychic 
factors such as inferiority caused by premature 
ejaculations or fear of impregnating the: partner, 
or contracting venereal disease, or revulsion from 
the partner or her surroundings. 


Psychic impotence frequently is specific (for 
example, with wives, virgins or prostitutes), 
rather-than absolute. Psych ological factors are 
responsible for most cases of male impotence. The 
Standard treatments for impotence include 
psychotherapy intervention or behavioral measures 
involving reinforcement techniques.Masters and 
Johnson techniques are now integrated into marital 
therapy or couple-counseling framework. Relaxation/ 
hypnosis approaches with both positive suggestions , 
exploration of traumatic feelings, and restruc- 
TULPINo or, Attitudes aire WSed.. 


Biofeedback procedures can be integrated into any 
of the above techniques whether by exploration 

or with use of the=GSR esg.,of traumatic: areas 

in particularly charged issues concerning sexuality. 
For example, early sexual experiences might be 
explored with the use of GSR in psychotherapy in 
such a way that more rapid uncovering of the 
hetero- and homosexual feelings are possible. 
Biofeedbacx assistance of behavioral therapy 
techniques would be the showing of positively 
reinforcing slides accompanying arousal responses 
either with the penile erection feedback unit 
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(a device which uses a mercury strain gauge loop 
that goes around the corona of the penis and 

feeds back a varying click rate’ proportional To 
the penile tumescence). This allows direct 
auditory feedback to the degree of erection, penile 
arousal elicited by either scenes from slides 

or imagery, sa combination of GSRearousal as 

well as the penile feedback can be used and inter- 
faced with the more sophisticated relay apparatus 
which then controls whether the slide projector 

or the tape recorder gives "sensual rewards". 


In the application of Masters and Johnson tech- 
niques, biofeedback instruments can be used to 
enhance a couple's awareness of each other's areas 
of arousal. Couples can be counseled on the use 

of GSR and/or the penile erection feedback unit 
(PERF) and they can take the instrument home 
using the feedback as guides to learn better how 
to stimulate their partner to a pleasurable response. 
While this may seem initially mechanical, it is of 
greatavalue for ther “patient whorhas difficulty 
verbalizing or subjectively experiencing 
pleasurable touches or responses. It may be used 
in such a way that it becomes a game in which 

both partners: can: participate ina mutual 
exploration . 


GSR has turned out to be of more value generally 
because of its ease of use, and the more total 
general arousal feedback which it relates. The 
PERF unit frequently tends to be confusing to use 
because of the artifacts produced by movement 
which can influence the stretching of the mercury 
strain gauge giving false feedback. The person 
has to be virtually still when using the PERF unit. 
However, the couple using either one or a combin- 
ation of the instruments! can explore through 
massage, touching,verbal stimuli, and other 
methods which produce the most pleasure for the 
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partner. A note should be made that the instru- 
mentscan provide some defocusing away from the 
point of high emotional charge which may have 
prevented the couple from actively exploring 
their sexual (distress and discomfort. -They 

may now focus on a "third party", the instrument, 
which=intthespravacy “of Lherrrown surroundings, 
provides information on their performance and 
physiology. «Chullers 197 lao. 


In the case of biofeedback-assisted hypnosis and 
relaxation there is a direct and clear application 
in that sexual responsiveness requires a particular 
Sympathetic balance to be achieved. Relaxation in 
the context of sexual excitement allows a full and 
controllable sexual response in orgasm, whereas 
fear, anxiety, anger and depression are antithetical 
toe Lnesabi lity Co Maintain an<erect Lon, stoual low 
ejaculation and to have climax with satisfaction. 
Insadditaeon.—ing this hypnosis/relaxation appcoden. 
positive suggestions might be given in combination 
with the deeper relaxation procedures. Both EMG 

and GSR are most helpful here, as the patient 

moves toward a more virile, healthy and vital view 
of him or herself in relation to the partner. 
Guided imagery allows interweaving, exploration 

of thought and fantasies, and fears associated with 
sex. 


After other procedures have been used in a stepwise 
fashion, and with a clear understanding of the 
implications sand Limitations, the therapist ian 
INStVUCH the patient in the use of -the PERE sumue. 
The patient would apply the mercury strain gauge 
around the corona of the penis (in the restroom), 
leave the cord and plug out of the pants (either 
through the zipper or above the belt), and return 
to the therapy room. The therapist then can 
attach the plug to the PERF. The therapist and 
the patient with good rapport can effectively 
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explore areas of sexual trauma, excitement and 
fear; allowing feedback from the PERF and GSR 

to provide information for guiding the imagery 
and exploration process (For a controlled study 


on penile tumescence, see Rosen, Shapiro & Schwartz 
LOT Dy. 


Also see (Instrumentation) Chapter II for a more 


compete description of the penile erection 
feedback unit. 
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Dysmenorrhea: is painful menstruation, .as 
distinguished from menstrual distress in which 
headache, nausea and nervousness (but no pain) is 
present, and from premenstrual tension. 

While the etiology of dysmenorrhea is unknown, 
EHemCONGCT Aone occurs only sduring ovulatory cycles 
and may be associated with endocrine imbalance, 
the position of the uterus, or pelvic inflammatory 
disease. It may improve upon satisfactory marital 
relations or following pregnancy and is aggravated 
by psychic and emotional factors. The pain pro- 
ducing mechnism is unknown. It has high individual 
variation but may be secondary to uterine spasm, 
contraction or vascular j;change, .Paineis usually 
described as cramp-like, mild to severe, and 
usually located in the lower abdomen, but it can 
alse ube-felt an the thighssand. back. 11 may, oceur 
just before or during menstruation and persist. for 
a few hours or throughout the menstrual period. 
Treatment has generally been exercise and sports 
parti oLpat von, Sposturaleexercise,.pelVic ciurcu— 
lation and pain medication. Heat has often been 
used. Psychotherapy has been used with patients 

in whom the condition has been incapacitating. 


Biofeedback approaches, preliminary at present, 
include general relaxation with EMG and particularly 
hand temperature raising. Specific approaches 

in which the EMG is used include training the 
muscles of the pelvic floor, and vaginal temper- 
ature. training to inerease blood. flow, in. the 
vaginalywall. 
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Dyspareunia and vaginismus: a painful or difficult 
coitus which is frequently due to vaginismus, 

a spasm of the vagina. Dyspareunia may begin with 
first attempts at sexual intercourse. The spasm 
may be psychogenic or result from local trauma 
such as tears of the hymen or bruises of the urethra 
meatus. Proper physiologic lubrication is lacking 
and the resultant trauma may cause pain. Forceful 
pressure against a sensitive urethra during inter- 
course may be a factor. Psychogenic factors include 
fear of sex and intercourse in generai (forceful 
ang painptul antercourse,; faulty up-branging ; 
ignorance of anatomy, fear of pregnancy or 
aversion to the partner). Occasionally, lesions 

or defects or rigid hymen is found. Heat is used 
for relief and lubrications are used just before 
intercourse. Patients are also trained to insert 
increasing sizes of test tubes, well lubricated, 
for 10 minutes each session, a procedure which 

has both mechnical and psychological advantages. 
It helps stretch the vagina wall and accustoms 

the nerve endings to presence of a foreign body 

at the same time allowing a kind of desensitization 
of concern with that area as being forbidden. 

It may be suggested that after insertion of the 
tube in the third week (session) the coitus would 
not only be painless but also pleasurable. 
Biofeedback treatments involve the use of a 

Kegel Perinometer (see Chapter III) which is 
essential ya-conteally shaped tavex=incente 
which when squeezed forces air through a tube 
register on a pressure guage meter. The patient 
can then see her own ability to contract the 
musculature of the pelvic floor, and exercise, 
becoming acquainted with, and strengthening 

the muscles involved in intercourse. In the 
process she may become more in touch with that 
portion, of her ‘body, 
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Enuresis:which is involuntary bed wetting usually 
during sleep by children over the age of 3, must 
be differentiated from incontinence which may 
occur when the patient is awake,and from neuro- 
genic bladder.If after evaluation for neurologic 
disease, renal deficiency or some organic disease, 
the enuresis still persists beyond puberty despite 
conscientious therapy or counseling, behavioral 
methods related to biofeedback might be most 
effective. 


A graded step procedure moving from the simplest 
to more complex treatments is preferred. For 
example, counseling on regular bladder habits, 
educating the parents about toilet training and 
reducing the use of punishment may be immediately 
effective. Exposing issues of hostility or secondary 
gain in attempting to remove these reinforcers 
provide a second step. Requiring the child to 
empty the bladder at bed time and awakening the 
child completely just before the usual time of 

bed wetting (usually 2 hours after going to sleep) 
and having him urinateis helpful. Then increasing 
the time interval for awakening gradually may be 
effective, although time consuming, taking about 

6 months. Focus should be on praise and reward 

for any improvement, never reproachment or punish- 
ment. Excitement and fatigue should be avoided. 

A device which is essentially a moisture detector 
may be placed under the bed sheets which awakens 
the child when he urinates has also been found 
helpful in gaining conscious control in the process. 
These devices in combination with counseling and 
parental guidance are typically effective. 
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Integration with Treatment of Special Disorders: 


Stuttering: a speech disorder associated with 
anxiety and stress, involves tension in the 
articulators, improper breathing, tongue 
Torustineg, and / Cr vocal cord shupurne. 
Biofeedback training in combination with speech 
and behavioral methods is employed. EMG training 
for relaxation; mouthing and whispering to get 

a light touch; and progressively graded steps of 
Gifficulty in reading practice may be coordinated. 
The progression is from words to sentences, from 
repetition of reading material to spontaneous 
speech. A hierarchy of speaking situations can 
be desensitized first in the office, talking to 
friends, authorities, and large groups. 


GSR can be used with stutterers in a desensitization 
process,. This is especially effective with phone 
stutterers. In stuttering related to tension levels , 
a vicious cycle of blocking is frequently developed. 
By using GSR rather than EMG there is not the 
difficulty of muscle movement, although a combina- 
tion is sometimes used. 


In the illustrative case example, a 32 year old 
male, junior executive, was a phone stutterer who 
stuttered when he answered the phone for as long 
as a minute before saying "Hello". Bright and 
effective as a person, the stuttering interfered 
ereatly with his life. He has had some stuttering 
since childhood. 


After relaxation training facilitated with EMG, 
and some exploration of the variables of the 
problem, GSR training was done. When some control 
had been achieved, the phone desensitization 
process began. He was to maintain a low arousal, 
taking about 15 minutes to have the GSR at a low 
level of conductance, then call someone. An alter- 
native was to have the secretary call in for him 
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to maintain a low arousal while on the phone. 

If he began to get an increase in arousal as he 
was dialing the phone, he was to stop, reduce the 
GSR and continue only if below a predetermined 
criteria. This continued until he could perform 
an activity such as talking on the phone while 
keeping low GSR. He finished dialing the phone, 
and attempted to maintain low arousal while the 
phone was ringing. If there was an increase, he 
was to bring it down while the phone was ringing. 
Fortunately, on his first attempt, the phone rang 
several times and he was able to bring the GSR 
back down. In one case he called a girl friend 
who's name he had never been able to say on the 
phone, and was successful in saying "Cathy" without 
a stuttering episode. This was a rewarding 
experience for him and allowed an "on-line" 

way of using the instruments. 


GG 


Responsibility is shitted from the doctor 59 
tO the individual. 
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Insomnia: refers to thevinabibity to sleep -sfor 

an "adequate" amount of time. This amount of time 
is, individual and variable, and it ws oud eriat 
many who complain of insomnia sleep as much as 
the normal population. The most common presenting 
problem is delayed onset of sleep. Depression is 
implicated in sleep duration insomnia (in which 
the person has early-morning awakenings). 
Commercial sleep preparations and prescription 
medication have both been criticized, and are 
considered to adversely affect the quality of 
sleep as well as produce side effects and depend- 
ency. 


The biofeedback procedures include EEG frequency 
Shaping and successive lowering of brain wave fre- 
quency toward sleep. This technique is most 
effective with patients who cannot "clear their 
mind" of the days problems or worries of tomorrow. 
Especially true for the obsessive individual, 

the biofeedback training has as its goal the 
relearning of the natural process of frequency 
reduction and "quieting" for rapid, effective and 
non-medicated sleep. 


EMG training for muscle tension reduction is most 
effective for patients who have a peaceful mental 
state at bedtime but feel physically tense and 
restless. They may be unable to relax and feel 
rigid and uncomfortable. The «poal is: to learn 
muscular relaxation and a rapid reduction in 
muscle tone. 


Illustrative case example: A 36 year old male 
Cardiologist with a busy group praceice, happy 

home and marriage, no clear sign of depression or 
complicating mental distress, but a 10-year history 
of sleep onset insomnia (45 minutes - 13 hours, 
corroborated by his wife) and sleep duration 


200 


(3-4 hours uninterrupted with inability to return 
to sleep). He exercised sufficiently, ate well, and 
received little relief from Dalmane. The symptoms 
worsened in the last 3 years. Patient was trained 
in Jacobson's Progressive deep muscle relaxation 
(alternate tension/relaxation) and baseline EEGs 
were obtained. He was instructed to practice 
relaxation training twice daily, and returned for 
weekly appointments. Each week his EEG (occipital 
left hemisphere) frequency was shaped (reinforce- 
ment given for below average frequency production), 
from a beginnning of 16 Hz. By the 8th session he 
was obtaining 9HzZ average, reporting a floating- 
in-space sensation , and blank mind which was 
pleasant for him. By the 12th week he was 
obtaining 6HZ averages, reporting hypnogogic 
imagery, and falling asleep in the office within 
15 minutes. His sleep records showed 20 minute 
onset, 6-7 hour duration. By the 14th session 

he was no longer taking medication, sleeping 7-8 
hours uninterrupted, relaxing in the office and 
falling asleep in 10-15 minutes. (Note: One weekly 
appointment was missed, which regressed him to 
levels of two weeks prior.). He was terminated 
after 18 sessions. Six-month follow-up showed 
stable sleep pattern of 7 hours. 
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Bruxism / Temporomandibular Joint Syndromes: 


Phe abi ty totdififerentially -control the (ler 

and right masseter can be improved by bilateral 

EMG biofeedback training. Although normally balanced, 
the masseters can contract independently. Lack of 
mandibular stabilization during chewing places 

stress on the temporomandibular joint and muscle 
which may lead to facial pain and chewing 

propitems , (Rugh, “1977 ):. 


Alcoholism: Biofeedback is used adjunctively to 
rehabilitate and im psychotherapy ; an <order ‘to 
facilitate relaxation and stress management 

as well as to engender conceptually the sense 

of self (personal) ‘control. “The assurance sthat 
he has control over his anxiety states or tension 
in interpersonal relations can greatly enhance 
the alcoholicS reduction of alcohol consumption. 
The <stimulus to drink in order to reduce tension 
is decreasedif he functions more effectively in 
a stressful environment. 
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Integration with Physical Therapy: 


Neuro-muscular reeducation and rehabilitation 
procedures with biofeedback training can accelerate 
the process of increasing the neuromuscular 
activity of dysfunctioning muscle groups. 

The muscle activity ,even though not visible, 
can be detected and fed back to the person by 
means of the EMG. In conjunction with retraining 
exercises the person can often learn to regain 
eontrol over.stvll. functional musculariaectinday 
and extend tiunetion sto: control greater areas. 
Applications in this area are extensive. 


Categories of EMG biofeedback applications include: 
pain syndromes; muscle spasm and chronic contractions; 
post-operative rehabilitation; paralysis;torticollis; 
cerebral-vascular accident ( CVA, stroke); and 
Speeritre (conditions ssuch vas: drop .toot steel ts 
Palsy,and cerebral palsy. There are further 
applications in the development of automated 
prostheticedevicess Neural icontrolyot artiisacial 
limbs is being studied. 


Important aspects of neuromuscular procedures 
include: the necessity of working with both the 
agonist and antagonist muscles; the use of standard 
procedures such as exercise, heat, massage, and 
gait training; and, tremendous patience in the 

slow and tedious process of helping the patient 
recain muscular controi,  bnaadditions ithe stherapist 
must be attentive both to muscle relaxation and 
muscle strengthening. With guidance, the individual 
ean bearnito inhibit tthesactivity inwoene. muscle, 
and develop activity in another, selectively. 

In the course of neuromuscular reeducation, 
psychological issues may come to the fore, and 
should be integrated into the total scope of 
treatment, which may include consultation with a psychotherapist . 
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Spasmodic Torticollis: (wry neck) is-a tone 

or intermittent spasm of the muscles of the neck 
resulting in rotation or extension of the head. 
While the cause is unknown it is sometimes a 
disease of the basal ganglia or symptomatic of 
psychological disturbances. Onset is in adulthood 
with both sexes being equally affected. No 
pathology is found in the brain,and while onset 
is usually gradual it can be sudden. Superficial 
and deep muscles of the neck particularly 
sternomastoid and trapezius are involved. 
Contraction of the affected sternomastoid muscle 
causes rotation of the head to the opposite side 
and flexion of the neck to the side of the 
contracting muscle. If there is tonic, sustained rotation, 
or intermittently repeating jerky movements of 
the head to one side; soon the sternomastoid on 
the affected side may become hyperthrophied. 
Medically, it has been a persistent and difficult 
symptom to treat, and while spontaneous re- 
missions “occur, thercondition usual persists 
for bite. Treatment with collars*or casts of the 
neck are ineffective. Occasionally the spasmodic 
torticollis can’ be inhibited temporarily if the 
patient exerts slight pressure on hiS jaw on the 
side to which the head is being rotated. Some 
surgical procedures such as a section of the 
Spinal accessory nerve stretching the shortened 
muscle have been attempted but given up. 


Biofeedback treatment has been shown to be highly 
effective; -andtat thismpointsisvconsideree: by many. 
to be the treatment of choice. This involves the 
use of dual EMG in which electrodes are placed 

on opposing sternomastoids. The patient is trained 
to enhance the one muscle group and inhibit the 
other. This achieves a rebalance, thus reducing 
the rotation: 
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Low back pain: Pain in the lower lumbar, lumbo- 
Sacto tsacroiliac recion-oretthe back izssusua Lily 
accompanied by pain radiating to the legs and 

the distribution of the sciatic nerve, which may 
be more severe than the back pain itself. The 
causes include a physiologic dysfunction elsewhere 
in the body such as backache associated with 
menstruation, infectious disease and prostatic 
disease. Psychogenic backache is often an 
aftermath to tan actual “injury or organic disorder: 
The history may include a strange movement of pain 
up and down the back and elsewhere, the association 
OL pati ewithi mile activity, and simplarssymptoms 
elsewhere in the body. 


Treatment tends to perpetuate symptoms rather than 
alleviate them. Malingering could be present, but 
difficult to’ prove. The second major cause is 
specific disease of the vertebrae which is 
tuberculosis an tection, ostecarthiritas. (orould 
agen -Al finadiicause is a *local mechanical defect. 
Sprain tof the Jymbosacral- or low -Lumbar “joints 
common by ‘occursiHatter Tiftinge a heavy object, 
from “an unexpected twisting of the ‘trunk, or 

even from bending over. Typically the patient 
feels sudden pain near the midline which may 
prevent him from straightening out. The pain 
often then becomes worse in a few hours, although 
in some cases severe symptoms do not develop 
immediately. There is obvious distress, a list 

to one side, tenseness in the paravertebral 
muscles. Motion is restricted by pain. 

Neurologic findings in the legs and X-rays are 
negative. Recovery from a single attack is 

good. Recurring episodes of sprain indicate 

tie person’ is likely to ‘continue having “them. 

In some. patients with injury to a major 

vertebral dise or ligaments eventual development 
of -tlervertebral’ disc syndrome is) probable. 
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The most effective treatment is bedrest, anal- 
gesics, heat and massage. 


Chronic low back pain (structural inadequacy) is a 
condition which is the result of relative overload 
on the vulnerable structures in the lumbosacral 
region. Spinal abnormalities are more vulnerable 
to stress, and are more apt to decompensate with 
resultant pain. An inadequacy of the supporting 
musculature, chiefly the paraspinal group and the 
abdominals. Weaknessmay also follow disease, 
but is most often the result of sedentary life 

The load carried by the low back includes not 

only the body weight and type of activity but 

also the efficiency with which a person uses 

the back. 


Thus a person who keeps in good physical condition, 
balances activity and rest,who uses the trunk 
skillfudly, may never have a pain even if there 

LS a conspicuous bony anomaly.) The=typical history 
of a patient with low back pain from structural in- 
adequacy is the persistent recurring ache in the 
lumbosacral area, variable in severity and 
alleviated by rest, aggravated by activity. The 
aching is not enough to prevent ordinary activities 
but acute. pain may -be felt on top of the) chronic 
ache. Pain spreads laterally but true sciatic 
radiation does not occur. Range of motion may be 
only slightly decreased with some painful limits. 
The trunk muscles strength issnommal bute thusnmay 
reveal inadequate functioning 


Treatment includes load lessening, analgesia, 
correcting structural weakness, adequate bedrest, 
lessening of obesity, sleeping on a firm mattress, 
improving posture and advising the patient to 

use: legs to keep trunk, straight when Baiting woadsr 
Local heat, aspirin, physical therapy, exercise, 
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and corset support are all given. Medically, 
Spinal fusion which corrects for structural 
weakness by creating a solid bony bridge over 

the involved area has been seen as operatively 
helpful for emotionally stable patients with 
backache which fails to respond and is bad enough 
to interfere with normal activities (4th and 5th 
lumbar vertebrae to sacrum). 


Biofeedback treatments include the strengthening 
through EMG of opposing muscles for rebalancing 
both the posture and weight/load bearing 
capacities of the person and also generalized 
relaxation in order to interrupt the "pain 
eyclée ihe; vrciousi pain’ cycleswhichutypically 
Occurs tin” both ‘acutevand chronic cases consists 
Of an initial pain tor which the patient braces 
and=maintains more: chronic rmuscular contraction 
of the back and abdominal muscles. This results 
in fatigue and exacerbation of the original pain 
with the now chronic holding of these muscles 
even after the original pain has subsided. 
Chronic muscle contractions continue, perhaps 
masking any Original specific ,focus: At this-point 
the person has constant back problems and pain. 
In order to interrupt this pain cycle a very 
useful way is by general relxation facilitated by 
specific EMG relaxation of the abdominal and 

back musculature. When accomplished successfully 
the patient feels relief of the pain and can 
maintain both discrimination of muscle and lowering 
of muscle tension in the affected area. EEG 

Ziphas trainine tor pain control as tsometimes 
effective. The patient may be able to clear his 
mind of the obsessive thoughts of the pain and 
arscomiort, «and learning to. “let go" in the face 
Gi the first signs of discomiort rather than 
brace and obsess. 


44 
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Potential Applications: 


Epilepsy: Recent advances in the research involving 
seizure disorders have resulted in clinically useful 
and utilizable methods for biofeedback training. 
Enhancement of sensorimotor rhythms (SMR), and a 
subdominant EEG rhythm of 12-14 Hz, fed back from 
the sensorimotor cortex has been shown to reduce 
seizure activity in some individuals.(Sterman, 1977). 


Hyperkinesis: Frequently misdiagnosed and not 
clearly understood from a causal standpoint, 
hyperactive behavior in children has been 

studied as a possible biofeedback application. 
Working variously with EEG, EMG, GSR and TEMP, 

the child is taught greater self-control 

through relaxation and lowering of arousal levels. 


In some medical conditions, biofeedback 
represents a behavioral sympathectomy... 545 
achieving the effect without a knife and 

the negative side effects. 
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CASE STUDIES: A Sample of the Variety 
of Biofeedback Clients and Problems 


A Junior Executive with Phone Stuttering. 
A five-year old Girl with Asthma. 
A Handwashing Compulsion in a Housewife. 
A Movie Producer with dismemberment Obsessions. 
An Oriental Man with a severe Facial Tic. 
The Cosmetologist with Hyperhydrosis. 
The Blushing Farmboy from the Valiey. 
The Balding Female with Hair-pulling Compulsion 
The Migraine sufferer who left Her Husband. 
A Hemophiliac with a Needle Phobia 
The Classical Guitarist who had Finger Spasms. 
The Psychotic Emphesema Patient who Smoked. 
The Travel Phobic who rode in the Back Seat 
of the Car while his Wife Drove. 
The Honor Student with Reading Disorder. 
The Nauseated Millionnaire. 
The Three Brothers who Couldn't Pay Attention. 
The Young Woman with Chronic Constipation. 
Ther insomniac. Cardiologist. 
An Artist who Wanted to Enhance Creativity. 
The Low Back Pain Patient with Anal Tension, 
The Skier Who Learned to Warm His Hands. 
A Case of Impotence after Masters & Johnson. 
The Jr.High Teacher with Tension Headaches. 
The Training Analyst with a Broken Heart. 
The Girl with one Lung who Had Tension on Exhale] 
The Lawyer with Voice Tension. 
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Chapter VI 


DEVELOPMENT OF PRACTICE OR CLINIC 


pes: <A lee Ae ee eS ce SOS Ba els te eee ee ee ee 
Independent Practice 
Alone 
With Assistant 
In Group 


Clinic PracBWice 


Hospital 
Multtoteciplinary Cilinie 


Setting 

Soa ft 
Organization/Administration 
Referrals 

Fees/Billing 

Therapist Reimbursement 
Insurance 

Malpractice Coverage 


Record Keeping 
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Professional Societies 


BSA 

BSC 

Training 
Certitication 


Legislation 


Ethies/ Publicity, 


211 


This chapter outlines the practical issues and 
problems of setting up a practice or organizing 

a clinic with biofeedback as a major focus. While 
the details may vary by the discipline, interests, 
and area of the country, the general guidelines 
should offer a starting point for current answers 
to nuts-and-bolts questions such as ''How is billing 
done?" and "What are the ways of approaching 
biofeedback treatment?" . 


Independent Practice: 


The difficulty in practicing alone is quickly seen 
when one considers the skill, time, and expense 
involved in comprehensive biofeedback work.’ The 
therapist is placed in a position of the renaissance 
man who must be conversant with medicine, psychology, 
behavior modification, electronics, and physical 
therapy. Few professionals have had the breadth 

of training to deal with all of the issues arising 
in a typical week. Not only does the question 
arise: 'Where shall I place the electrodes properly 
forethis’ problem?’ + but alse, “What is=meaking the 
meter swing wildly in this instance?” or "Exactly 
what are the effects of all these medications my 


client is taking?"; "Does this patient exhibit 
psychotic dynamics?";""There seems to be no evidence 
of shaping occuring in the learning curve"; ''How 
can I best reinforce and facilitate generalization 
in this training?". Without knowledge or consulta- 


tion concerning these questions, the clinician 
faces one frustration aiter the other, despite the 
expensive and elaborate equipment. : 

The second issue, that of time expenditure, is another 
factor that must be considered in independent 
practice. Biofeedback itself does not decrease 
the involvement, complexity, and comprehensiveness 
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CLpcontacu wiuhethe tckients cif anything, to adds?to 
it. Although the total treatment course may be 
reduced considerably by the introduction of biofeed- 
back instruments and techniques, the time the 
therapist puts into the process is not lessened. 
Careful history taking, development of rapport, 

and enhancement of motivation all remain as essential 
elements of biofeedback treatment as in any other 
treatment. 


Finally, the cost of the biofeedback instruments, 
especially if only utilized by one therapist, is 
added to whatever equipment typically required for 
thateyparticular practice: “at is-inconceivable that 
any complete biofeedback service could be offered 
with only a few hundred dollars' investment; more 
accurately, several thousand dollars are modal. 

The rapid obsolescence of the equipment should 

also be considered as one makes the investment. 


With Assistant: One potential solution to these 
issues is the addition of an assistant. In rela- 
tively routine cases with limited complications, 
the addition of a well-trained assistant increases 
efficiency. However, the assistant usually has 
hadelressimtraintne vhan the! clinacian andiiwi 
require supervision, and while the therapist's 
time is reduced, the salary of the assistant does 
increase overall costs. Chuiter. LOVE). 


Group Practice: ~Ajicroup practice, 1f not in mame 
only, begins to offer a potential for diverse skills 
and comprehensive coverage as well as sharing the 
purchase and maintenance of equipment. The larger 
the practice, the more efficiently budgeted is the 
secretarial and technical support. Group practices 
are rarely composed of mixed professionals, 
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representing a less desirable arrangement than would 
be possible if quite different sources of expertise 
were available to each other. 


HOspreakeClinie Practice: 


The hospital setting could provide for the availa- 
bility and comprehensiveness of skill, time and 
funds~s “To -thetextent to which the facility sis ta 
supportive and cooperative one, the biofeedback 
methods will flourish. Unfortunately, hospitals 
also frequently present a sterile, incompatible 
setting, often characterized by petty departmental 
jealousy and inflexible adherence to an orthodox 
view of treatment. To that extent, the biofeed- 
back use may become mechanized, questioned, or 
cost-accounted. On the occasions where biofeedback 
is respected, supported and allowed to promote a 
quite different view of health maintenance, this 
setting will undoubtedly nurture its uSe. 


MukitdisciplinaryiFacility> *Myobias sarisinsoas 
of my experience in hospitals, private practice 
and group practice settings, is toward the multi- 
disciplinary sfacility., Here is’ thetpotential tor 
maintenance of a compatible attitude, cooperation, 
appropriate selection of experts, and primary 
focus on biofeedback as a Significant treatment 
modality. Thus,-professionals of different back- 
grounds and areas of exnertise can be broucht 
together, and narticinate in a team effort, share 
experience in staff meetings, and provide mutual 
consultation on biofeedback appropriate cases. 


Due to the diversity of disorders and conditions 

for which biofeedback is utilized as a treatment 
modality, a multidisciplinpary approach 1s) considered 
to be of substantial importance, “To facilitate an 
interchange of information from professionals in 
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a variety of fields; the Fnstitute conducts staff 
meetings every week which devote time to problem- 
solving, case presentations, etc. These meetings 
are considered quite stimulating and a source of 
fresh ideas and treatment approaches. In addition, 
staff members frequently consult with each other 
between sessions. At times, two or more staff 
members will consult conjointly with a patient 
during the course of a therapy session. This 
multiple consultation not only augments the staff 
members' treatment knowledge, but also fortifies 
the patient's confidence that everything possible 
is being done to facilitate the amelioration of 
his disorder. (Fuller, 197649) 
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The Biofeedback Institute of San Francisco, A 
Psychological Corporation, is an example of a 
private, multidisciplinary, comprehensive outpatient 
facility with: four wnajor funepLons: 


1) The application of biofeedback as well as 
traditional techniques to psychophysiological, 
psychological, and special disorders. Biofeedback 
procedures are integrated with psychotherapy, 
behavioral techniques, physical therapy, hypnosis, 
and other methods. 


2) The training of professionals in biofeedback. 

As an approved training program of the Biofeedback 
Society of California, it has courses designed to 
meet the certification requirements of the BSC. 

In addition, the Institute has continuing education 
seminars and conferences, and out-of-state workshops 
for comprehensive biofeedback training. 


3) Consultation with agencies, stress management 
programs for businesses and corporations, and 
program development for organizations. A wide 
variety of special programs from public education 
to specific biofeedback projects with skiers, 
executives, and air traffic controllers are 
available. 


4) Research in clinical applications of biofeed- 
back, outcome and approaches and an information 
resource center for biofeedback literature and 
research is maintained. Communication with major 
laboratories and biofeedback clinics results in 
prints and articles or vyirtuahiy sats ther work 
available in the field. Clinical research, funded 
solely by the Institute, on the efficacy (effective- 
ness) of biofeedback training is conducted on a 
large scale (see Research Chapter). 
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Setting: 


Occupyangaan- attractive Victorian office: building 
in a professional area located near several hos- 
pitals in San Francisco, the Institute serves 
clients in the Metropolitan Bay Area and profes- 
Sionals in western United States. It has expanded 
tO include sa, total of six. therapy offices. a 
conference room, administrative and waiting areas, 
two restrooms, staff meeting and kitchen facilities. 
All offices have windows looking out onto 
pleasant green gardens, trees or decks. The 
furnishings, while professional, are comfortable 
and colorful. Accents of victorian furnishings 
such as lamps, psychiatrist cut-velvet-fainting 
couch, and stained glass windows provide a more 
attractive, relaxing atmosphere than the typical 
efficient office atmosphere. 


The basic essentials of chairs and facilities 
include. “mMulti=position recliners, stackine chars 
for meetings, storage areas for equipment and 
Supplies , storable chairs (with headrests) for 
group relaxation and conferences, and variable 
lighting. Quiet, soundproofed rooms and electrical 
shielding(where necessary) are essentials. It has 
been very convenient and useful to have rolling 
chairs on .carts, that.-cani be; brought, in stront <oF 
the training chair and adjusted to eye level. 
Temperature stability and freedom from drafts is 
crucial, especially where TEMP training is done. 
Thermometers that give indoor-oudoor temperatures 
are beneficial. Multiple outlets and provisions 
for audio and video tape equipment and cameras 
prove valuable both for use in treatment and for 
observation during training programs. 
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Stemming from the concept of bringing together 
professionals of differing backgrounds and areas 
of expertise, the Insitute has a core group of 
twelve licensed professionals, five professional 
consultants, three biofeedback technicians, an 
electronics engineer and three administrative 
Stati. The practitioners 1anelude~tour Clinireal 
Psychologists, three Psychological Assistants, 
two. Psychiatrists, “a Phystceran, -apocirat 
Worker, a Physical Therapist and a Speech Path- 
ologist. These professionals are affilitated with 
hospitals, agencies and universities in addition 
to their clinical biofeedback work at the Institute. 


The specialized backgrounds of each professional 
provides the following emphasis in terms of 
clinical expertise. 


Clinical Psychologist: Has knowledge of the be- 
havioral and dynamic issues of personality, 
psychotherapy, and psychological assessment. In 
addition, he or she frequently provides expertise 
in specialty areas such as learning theory, 
hypnosis, physiology, research, and behavioral 
psychotherapeutic techniques. The Psychological 
Assistant is licensed by the State to perform all 
the duties of the Psychologist under the Clinical 
Psychologist's licensure and supervision. Behavior 
modification specialists introduce skills in 
accelerated approaches to behavioral treatments, 
optimization of learning curves (especially when 
training plateaus occur), and problems with 
extinction and generalization in learning. 


Physician/Psychiatrist: In addition to extensive 


skills in medical diagnosis and the dynamics of 
treatment, they have a comprehensive understanding 
of the relationship between medication and diet. 
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psychosomatic and physical factors, and severe 
psychological disorders. The psychiatrist adds 
TOP ths LUurthers trainings an psychodynamics: 
psychotherapy techniques and diagnosis. 


Physical Therapist: Provides expertise in the 
area of muscle groups, location of tension points 
on the body, trigger points (areas sensitive to 
external pressure which, when pressed, result in 
a release of tension), and standard muscle 
retraining procedures. In addition, they have 
specialized knowledge of diagnositic procedures 
fOorecOndaLTons SUCH? AasMpoor =ailtiaor wnusuer 
muscle movement patterns. 


Social Worker: In addition to possessing thera- 
peutic skills, the social worker is often best 
qualified to work with integrated social and 
psychological elements of the treatment process. 
Such an approach might be utilized in a variety 
of disparate cases ranging from muscle rehabil- 
itation (where the patient may be simultaneously 
involved in a sheltered workshop), to cases of 
children from halfway houses or children's homes, 
to drug addiction cases where biofeedback 
training program is integrated with drug abuse 
programs in the community. 


Speech Pathologist: Has training in anatomy and 
pathology of the vocal and speech apparatus. This 
specialisteis capable of- focaltherapy for vocal 
tension, aphasia, and other speech disorders. 
Using biofeedback instrumentation in conjunction 
with respiration phonation, resonance, and arti- 
culation exercises and training, the dysfluent 
speech can be significantly reduced or eliminated. 
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Biofeedback Technician: The use of a biofeedback 
assistant is considered desirable in cases where 
routine training. with a psychologist or psychiatrist 
over a given period of time would be economically 
prohibitive for the patient. In such cases, the 
direct training is administered by the technician 
under the supervision of the primary therapist. 
Biofeedback technicians can be used in personal 
growth exploration, where there iS minimal involvement 
of medical or psychological issues. 


In general, the Institute has adopted an explora- 
tory, eclectic approach to therapeutic methodology 
and training-protocol. The Institute is generally 
oriented toward short-term rather than long-term 
therapy, with an average of ten treatment sessions 
per patient. 


Due to the broad range of disorders and conditions 
treated at the Institute, as well as the diverse 
professional backgrounds of the staff members, 

a substantial variety of treatment approaches and 
therapeutic techniques are utilized. These are 
carefully selected and tailored to the specific 
circumstances of the patient. Examples of ther- 
apeutic methodologies frequently employed by 
therapists include progressive relaxation tech- 
niques, autogenic training, "negative practice" 
techniques, insight-oriented psychotherapeutic 
techniques, dietary changes, muscular retraining 
and conditioning procedures, etc. Of special 
interest is the Institute's use of systematic 
desensitization procedures, "negative practice" 
techniques, videotape feedback, and in vivo desen- 
sitization and generalization procedures in the 
context of a biofeedback program. 
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Organization and Administration: 


Responsibility for the maintenance and improvement 
of the programs and procedures at the Institute 

is handled by various persons. The Clinical 
Director oversees the operation of the Institute 
and establishes major policy decisions. He is 

in close working relationship with the staff, 
Since decisions affecting clients and therapists 
are raised in the weekly staff meetings or dis- 
cussed with the appropriate person. 


Responsibility for treatment, decisions as to the 
most appropriate treatment modality, termination, 
and contract-setting, is exclusively that of 

the therapist (licensed professional). Psychological 
Assistants, while licensed to perform the services 
of a psychologist, work under their supervisor 

who is responsible for the treatment decisions. 
Technicians also work under the supervision of 

a licensed professional in performing direct 
biofeedback and relaxation training. 


The legal status of the therapists is that of an 
Independent Contractor, rather than employees. 

The Institute, as an entity, provides facilities, 
administrative services, supplies, and the setting. 
The therapists, as Independent Contractors, have pri- 
lary discretion in their -clinical practice within 
their area of expertise. The ample opportunity for 
expansion of one's professional skills is made 
available in the weekly staff meetings, in frequent 
contact with the other therapists, and by the 
extensive collection of research articles and 
literature maintained by the Institute. 


The availability of professionals of various 
expertise encourages consultation on treatment 
issues. Medical, psychological, physical therapy 

or other issues are frequently raised in the group 
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meeting and on private consultation with the 
Clinical Director, physicians, or appropriate 
professionals. Several consultants also provide 
their expertise as requested. 


Administrative procedures are handled by the 
Administrative Coordinator, Office Manager, 
Administrative Assistant, and bookkeeper. There 
are No receptionists per se, The-.diversity otf 
the services provided, and the rapid development 
of the biofeedback field,have required that the 
person(s) who answer phone calls and greet 
patients and professionals be sophisticated in 
the services and in biofeedback generally. 

A portion of each staff meeting is usually spent 
reviewing administrative issues (e.g. insurance 
questions, new session records, purchase of new 
equipment, billing policies, and furnishings). 
Major policy decisions are made jointly by the 
Administrative Coordinator and the Clinical 
Director. 


Responsibility, for client yservices, (billing, 
insurance forms, appointments, test administration 
and Scoring, ete,,),.public relations (brochure, 
newsletters, public education ,etc.), and profes- 
sional services (announcement of programs, services, 
etc), are divided among the administrative staff. 
Volunteers assist in some of the more routine 

tasks, (LYpiIng, Jibraryecatds, oMaliines SLC.) 


Professional training programs and other special 
programs. are the responsibility of the Training 
Darector or the Coordinatorso: thesspecial program, 
Major decisions are made jointly with the Clinical 
Director. The administrative staff assists in 
typing), mailings, and other office vasks. The 
professional staff is an active part of all programs, 
both any the formative stage and in the carrying- 
out of the program. 
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Referrals: 


Referrals are made by physicians and other. profes- 
sionals in the community, health and rehabilitation 
agencies, by former or current clients and others. 
Additionally, some. clients learn of the Institute 

as a result of lectures to professional groups, 
classes, articles and television programs and 
listings in the telephone directory. Although no 
advertising is done, a fact sheet on the Institute's 
functions and services is available on request. 


At the outset, most referrals came from professionals 
(primarily physicians). Each year an increasing 
percentage come from former clients who have 

conveyed their successful outcomes to friends. 


KFeesvand Bilan: 


The Institute's sessions are time based at fifty- 
minute hour. This time unit is used for three 
reasons: it has precedence as a customary unit; 
allows for enough time for most biofeedback 
training protocols , as well as time to discuss 
relevant issues, and to complete the billing and 
appointment setting. This allows maximum utilization 
of equipment and space. It has been our experience 
that 30 minute appointments tend to last 40-50 
minutes in actuality, since 30 minutes is rarely 
enough time to complete the biofeedback process 
and allows little "talk-time". 


There is a base fee for the 50-minute session, 
applicable to all clients, unless a reduction is 
made by the therapist for special financial reasons. 
Biofeedback and relaxation groups are billed at 

a separate rate. 
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Billing is done by a sSingle-entry system. The 
client typically pays the fee at the end of 
each session. The therapist (not an administrative 
person) typically completes the statement stub, 
which also shows receipt (credits), service 
provided and charge, and next appointment time. 
We have found that collection of fees is better 
maintained where clients deal directly with 
the therapist with whom they established the 
fee contract,(than with a secretary) at the 
time of the visit. Payments are made directly 
to The Biofeedback Institute. Statements are 
sent monthly for outstanding accounts, and each 
therapist receives a list of clients with 
eutstandines, accounts. Diiticulides im bi liane 
also present treatment issues. 


Clients understand that they are responsible for 
the fee. If third-party payers are involved, the 
client handles the fee in full and is reimbursed 
by the insurance carrier. (See Appendix for forms ). 


Therapist Reimbursement: 


Therapists are reimbursed on a client-hour basis 

in accordance withsa matrix. This matrix bases 
reimbursement for contract services on the number 
of client hours seen, years of affilitaiton with 
the Institute, and average fee obtained. It has 
been found to be an effective reinforcing structure. 


The concept of a mixed professional group has 
presented some problems in terms of billing, health 
insurance, legal considerations, etc. Frequently, 

a heterogeneous professional group has difficulty 
incorporating under the same umbrella. In addition, 
if us redurredeto,optainvdi it ferent utypes of, Lapiity 
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insurance for individual staff members. Moreover, 
in terms of health insurance, the process of 
billing patients becomes somewhat complicated. 
For example, all therapists are reimbursed by 
the Institute on the same matrix, regardless of 
discipline. But a third-party carrier will often 
have a different rate of reimbursement for EMG 
training administered by a physical therapist 
than the same kind of work by a psychotherapist. 


Insurance: 


The handling of third party payments is an unresolved 
and many-Ssided issue. Depending on ones philosophy 
of practice and/or willingness to take the time 
necessary to get reimbursement on behalf of the 
client, several different approaches can be taken. 
One major approach (and the one we have been taking) 
is that of ascertaining that’ biofeedback is not 

a separate profession but is instead—a modality 
within a profession(s). Thus, as used by a 
psychologist, biofeedback is one of many different 
modalities used in psychotherapy in addition to 
talking, listening, hypnosis, pscyhoanalytic 
interpretation, transactional analysis, behavioral 
methods,etc. Since what is done in the course of 

a session is not entirely separable or capable of 
being parcelled out, it is considered in the general 
rubric of psychotherapy. As used by a physical 
therapist, the procedures are included as part or 
the process of physical therapy. Thus, biofeedback 
is one of several possible modalities. The same is 
true-of medicine and so on. Im sthis case, the 
Mavvereo: third party bitline ior Vere Clear —cuL. 

the licensed professional who is trained and 
competent in the use of biofeedback , and who is 
treating a problem within his expertise, seeks 
reimbursement’ in the particular area, on therapy 

in which he is licensed and in which biofeedback 
is used as a procedure. 
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As for the diagnosis or category of treatment, 

in sthescasesor psychotherapy, types Klivea, neuroses 
such as anxiety reaction or phobic reaction poses 
little difficulty. In the more physically sympto- 
matic disorders, the diagnostic category of psycho- 
physiological reaction is appropriate for such 
disorders as:tension headache (musculoskeletal); 
colitis (gastrointestinal); migraine headache 
(cardiovascular); and asthma (respiratory) conditions. 
The physical therapist refers to neuromuscular 
Feecducaplon sior tstroke faparaptegia .svort icod rise 
etc. In the case of general medicine which is 
technically more diagnostic and leaves treatment 

toe ’paramedacal personnel) the billing ais stor 

an extended office visit where biofeedback training 
is done for an extensive period of time (e.g.shour 
or Tull Shown ye 


A different view is to see biofeedback as a 
separate billing category in which "biofeedback" 

is the treatment. Some insurance companies may 
consider the claim psychiatric service and 

thertore payable only to extent that, psychiatric 
services are covered. Others may cover the service 
but ultimately have difficulty in ascertaining who 
is an eligible provider. Finally, some carriers 

are reimbursing for biofeedback treatment for 

ony ‘certain specified conditions. Possibidl y anising 
from a stance that biofeedback in general is 
experimental, these conditions (such as torticollis, 
hypertension, migraine and tension headache) would 
be a benefit, but other conditions not covered 
until "proven" to be treatable. 


The use of technicians in biofeedback is a problem 
for insurance coverage as well as of malpractice. 
The therapist must interpret the meaning of 
"“orovider". Some cases are clear-cut; for example, 
MediCal in California requires that no one but the 
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provider of the services who actually saw the 
patient, administered the services , and signed 

the claim form may be reimbursed. Thus, technicians 
cannot administer services. Some insurance forms 
may not ask “for -specitication as to whether stbe 
services were provided directly, and may assume 
that the provider who signed the claim is directly 
performing the services. Other carriers may see 
the use of assistants as common practice. 


Committees of the Biofeedback Society of America 
and the Biofeedback Society of California are 
attempting to obtain information pertaining to 
the coverage of biofeedback services by the 
insurance industry. The Society would like to 
provide clarification and input into the deter- 
mination of policy on biofeedback treatment. 

As members inform the committees about their 
attitudes and experiences, a position statement 
will be developed and guidelines formed. 


Malpractice Coverage: 


Biofeedback use is generally covered by the 
physician's malpractice insurance. Many professional 
group policies are ayailable and will include 
coverage for biofeedback use (usually provided 
there is no penetration of the skin)< Nonetheless: 
it is important to be aware of the precautions and 
contra-indications; cautious as to the treatment 
services provided; conservative as to the results 
claimed, having adequate consultation and/or 
limitation on medically-related or high-risk 
conditions; and haying expert legal advice in the 
development of a practice. 


Recordkeeping: 


The essentials of good records for biofeedback 
training include the initial psychological tests, 
information about the person and their symptom(s) 
and the individual session records and initial 
baselines; +It is*important to add a final visit 
indication of the outcome of treatment--from the 
patient's view, the therapist's view, test 

and baseline changes, and adequate follow-up. 


While the information collected is dependent 
on the style, training and interests of the 

therapist, the basic information that should 
always be obtained is: 


Chief complaint/presenting problem 
Frequency and severity of problem(s) 

Length of time they have had the problem(s) 
Professionals previously consulted about it 
Other treatment received and effectiveness 
How they happened to contact you 
Medication taken 

How they feel about their life generally 


During treatment the following is obtained: 


Goals or plan 

Contract for treatment 

Instrument baselines and changes 

Percent time talking, or instrument training, 
or monttoring 

Patient's evaluation of the severity of their 
problem(s), frequency, and his or her 
general state of well-being. 


See Appendix for recordkeeping forms and summaries. 
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Professional Societies: 


Biofeedback Society of America: Beginning originally 
as the Biofeedback Research Society, and formed 
primarily of researchers interested in biofeedback 

who came from such diverse backgrounds as sleep, 
pharmacology, and neurobiology, this national society 
has grown into two divisions:experimental and applied. 
Currently more than half of the membership is 
primarily engaged in applied work. 


In part through the pressure of its own membership, 
and in part at the prodding of Federal Agencies 
(e.g. FDA) to have "biofeedback police its own 
house, or we'll do it™ , the Society has’ been 
forced into a position -of struggling with issues 
such as malpractice, instrumentation standards, 
ethics, insurance, and contraindicaions. 


4 


Psychologists and other non-medical professionals 
who use biofeedback in practice are faced with 
medical-physical problems in a new area, sometimes 
called "behavioral medicine", They are confronted 
with professional issues that raise confusion and 
are finding that the previous models and treatment 
standards do not work well. As an ‘illustrative 
question: How is responsibility for treatment 
determined for patients wweterreds by sphysiectanseto 
psychologists for biofeedback treatment of 
functional medical disorders and stress-related 
psychosomatic illnesses? (Strobel, Schwartz; 

BSA meeting Orlando, 1977). 


Annual meetings are held for presentation of 
research papers, booths, clinical papers and panels. 
instrumentation displays, and business meetings. 

It is an excellent opportunity for expansion of 
one's understanding of the state of the art. 
Professionals and researchers in biofeedback are 
advised to become members of the national society. 


STATE SOCIETIES (1977) 
ARIZONA 
CALIFORNIA 
COLORADO 
FLORIDA 
HAWAL I 
ILLINOIS 
INDIANA 
KANSAS 
LOUISIANA 
MICHIGAN 
MINNESOTA 
NEW MEXICO 
NEW YORK 
OHIO 
OKLAHOMA 
TENNESSEE 
VERMONT 
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Biofeedback Society of California. (BSC); 


BSC began as as idea in 1975, and quickly formed 
as an amalgamation of several splinter groups 
into one representative society. With Ed Wortz, Ph.D. 
as the first elected president, the Board members 
spent long hours in meetings in northern and 
southern California, attempting to develop ideas, 
disseminate information, and find solutions to 
difficult problems, The society began as a 
professional organization dealing with the 
protection of the public and problems of the 
professional in clinical application of biofeedback. 
lt hasi-continued “this -cliniteal approacn, 


The 1976 year (George Fuller, Ph.D., President) 
was characterized by an attempt to put into practice 
many of the ideas developed. A Key issue has been 
the compétency of persons who use biofeedback 

for a fee. In 1976 > "training and certification 
programs for professionals and assistants were 
begun. Several facilities were approved for 
meeting the requirements for basic training in 
biofeedback, and an examination procedure was 
established to determine minimum competency in 
the use of biofeedback. 


Following the implementation of these programs 
there has been an adjustment and refinement of 

the working procedures in 1977, under Mel Werbach, 
M.D. . The Board of Directors meet 

discuss reports of the committees and relevant 
issues. An annual meeting is held, alternating 
between northern and southern California, where 
panels, papers, and displays are presented to 
membership and public. 


Other states have developed professional societies 
Since the formulation of BSC. (See Appendix). 
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Training: A critical issue in the development 
and success of biofeedback in the treatment of 
psychophysiological and other disorders lies 

in the training of the professional or assistant 
who administers the Services. It has been only 
very recently that any formal «programs were 
developed for providing basic training in the 
use of biofeedback. 


TheiCalatorniaysocrety BSC. approved several 
training programs in California which provide 
the following : (for 1976-77) 


Didacirce Instruction basic informa tion won bio— 
Leedback, ~includine theory, use of “instruments, 
research, clinical applications and procedures, 
relaxation techniques,etc. (20 hours required) 


Case studies: Focus on syndromes and clinical 
cases. Procedures, problems, contraindications, 
homework, ethics, placebo effects, etc. (10 hours) 


Personal training: Personal biofeedback exper- 
ience with instruments, at least four different 
types. (10 hours with certified-trainer; 10 hours 
additionaL.)* 


Clinical Experience: Experience working with 
others in a clinical setting. Sessions are 
discussed with supervisor. (20 hours) 


Supervision® Supervision of clinical experience 
and other matters of concern to program participants. 
G5>Shours individual, Svhours *croupUsupervisiony- 


BSC is attempting to refine the requirements for 
entry to a program (prior experience), andthe 
total hours in each area required as a minimum. 
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Certification: Several states have formulated or 
are developing standards for certification. 
Certification is not to be confused with licensure 
by ttheeState— Therintentcof certification wis sto 
find a minimal level of competence that could be 
testable and srecognized It is not <a License: 


The BSC certification program, as it stands now, 
evaluates the person's ability to apply biofeedback 
in some responsible and meaningful way within their 
professional area, or under the supervision of 

a professional (as biofeedback assistant). The 
intent is not to test someone's ability in physical 
therapy, or -thedicine, or psychology, ete., but 

to test basic understanding of use of biofeedback 
as a modality. 


BSC has established oral and written examinations 
which may be taken separately. There is a simple 
pass/fail system for each portion of the examination. 
Applications to take the examinations will be 
accepted when the applicant demonstrates that 
they have met the training requirements, either 
through a formal program or by other experience, 
(equivalent training). 


In addition to protection of the public, the purpose 
of developing ~centifveation procedures mis tosprovide 
adequate and effective standards for anticipated 
State regulation of biofeedback, 


Certification should not be regarded as a "pseudo=— 
license" to be misused by currently non-licensed 
individuals without extensive professional training 
in order to practice autonomously on a fee-for- 
service basis. 
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Legislation: 


There are typically no laws governing the use of 
biofeedback per se. Most states do, however, 
license various professions (medicine, psychology, 
physical therapy, etc.). Some professions have 
moved to have biofeedback included in their 
current licensure laws. For example, in California, 
as of January 1, 1977, the Psychology Licensure Act 
includes the use of biofeedback. One important 
effect, Of this amendment list thatemost., Natrona! 
legislation, including the Medical Devices Act, 
MefIanes =a user Wasea Licensed= provider suhus 
leaving the decision up to the states to determine 
which professions are covered. In order to clarify 
whether or not a professional is able, under the 
law, to incorporate the use of biofeedback 

devices into their practice, it would appear 

that each profession, in each state, must include 
biofeedback into the current licensure laws. 


If the use of biofeedback is seen by the State 
bo be ~ part of the practicerot various prolLessions. 
use of biofeedback by a non-licensed individual 
in the treatment of a disorder could make that 
individual subject to legal action for practicing 
(medicine, psychology, etc.) without a license. 
As a hypothetical example of the legal difficulties 
that could be forthcoming with the non-licensed 
use of biofeedback, is the following: 
Joe Brown , after attending seminars in 
biofeedback and extensive reading, buys an 
EMG instrument. He sets up a small office 
and accepts a fee for doing EMG biofeedback. 
Mz; *Smith- comes to°him with colitis; and Joe 
Brown suggests that biofeedback is helpful 
in that colitis is a tension-related dis- 
order. Mr. Smith subsequently dies of colon 
obstruction; the family brings charges against 
Joe Brown. A determination is made that Brown 
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was: treating Smiths colitis) accepiing 2 
fee for the service, and practicing medicine 
without a license. He is punished as pro- 
scribed by the law. 


When the states move to regulate the use of 
biofeedback instrumentation they will, in all 
likelihood, Look towardecuidelines: current ty 
enforced by those who are most involved in the 
field, i.e. membership of state biofeedback 
societies. One very positive outcome of this 
manner of approach is that those most knowledgeable 
in biofeedback practice have the responsibility 
for formulating the procedures, rather than 
legislators or administrators who may not fully 
understand the implications of arbitrary decisions 
regarding biofeedback use. 


Medical Devices Act: The Medical Devices Amend- 
ments of 1976 became law on May 29, 1976. As 
Public Law 94-295, it amended the Federal Food, 
Drug and Cosmetic Act (21 USC 201). Included are 
biofeedback and other devices that have been 
considered behavioral or psychological devices. 
The definition of a medical device in the new law 
is extremely inclusive: "Any instrument or apparatus 
that is intended to affect the structure or any 
tUnCtELON Of the body Of man for ovher animale." 
While the law is primarily concerned with the 
safety and effectiveness of medical devices, it 
may have considerable impact on manufacturers, 
psychological practice and research. 
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Ethical Principles for Biofeedback Practitioners 
and Researchers: (Prepared by E.Peper, Ethics 
Committee; BaSkC. 1976) 


1. The biofeedback practitioner should abide by 
the spirit of the various professional codes of 
conduct, such as those of the APA, APTA, etc. 


2. The biofeedback practitioner or researcher 
Should guarantee that the results of research are 
contidentialz Plans foreprotectinge conitzdentiality 
should be discussed with the subjects, and subjects 
should approve published data before publication. 


3. Biofeedback techniques and instruction should 
bésapplied only within the practitioner's specific 
area of competence (e.g. counseling psychology, 
physical therapy, education, growth, wellness,etc. ) 


4.Biofeedback practitioners should avoid all claims 
as to the efficacy of biofeedback training or 
techniques that have not been proven. 


5. The biofeedback practitioner should explain to 
the subject or client all research procedures and 
should obtain from the subject informed consent 
to participate in the research. 


Biofeedback is a new approach, often incorporated 
with other techniques, therapies, or education. In 
many cases, these biofeedback applications have not 
been independently proven. These techniques amplify 
the psychophysiology of the body/mind. They should 
be applied in the spirit of true experimentation, 
WwhLeCheimolLies=intormed consent for ald ‘clinical 

or educational research. 
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CHAPTER VII 
REASEARCH 


Evaluation of Treatment Effectiveness 
Outcome Measures for Clinical Biofeedback 


Evaluating Biofeedback Effectiveness (A Proposed 
Clinical Research Design) 


Summary of Evaluation of Clinical Biofeedback; 
Preliminary Descriptive Data 


Conclusion 
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Evaluation of Treatment Effectiveness: 


How effective is clinical biofeedback (as opposed 
to that applied under rigorously controlled con- 
ditions)? Or, more realistically, 1s biofeedback, 
AsppLractacea in) thissparticilarstypevor clinicvor 
center, effective? That is, does it or does it 
not effect reductions in symptom frequency or 
severity? Does it or does it not help clients 
deal more appropriately with stress? Is it 
lasting and able to generalize to the many 
traumas of everyday life? How often, with which 
instruments and procedures, and under what condi- 
tions does learning take place best? How can the 
therapist determine these questions in formula- 
ting a treatment plan? 


The evaluation of the effects of treatment usually 
involves many factors such as: selection of 
subjects, selection of treatments, assignment of 
subjects to treatments, selection of predictor 
variables and analysis of the data. Another 
factor, the selection of outcome measures, is 
also of considerable importance and of particular 
interest in this study. Outcome measures, of 
course, necessarily involve post-treatment 
measurements or observations, but they usually 
consist of change scores from before to after 
treatment. Such pre-post measures have some 
disadvantages. Learning effects from one admin- 
istration to the next, placebo-expectancy effects 
and Significant intervening events, for instance, 
might influence the comparisons and make interpre- 
tations of pre-post measures very difficult (for 
greater expansion on such problems see Goldstein, 
Heller, & Sechrest, 1966, and Underwood, 1957). 
Notwithstanding these limitations, many of which 
can be controlled and minimized to some extent, 


the before and after measures can be considered 
reasonable, useful tools with which to assess 
outcome. 


Waskow and Parloff (1975) point out the importance 
in outcome evaluation of obtaining three different 


kinds of measures: individualized measures, those 
relevant to particular psychiatric subpopulations 
and more general "across-the-board-measures.'' The 


use of such diverse measures ordinarily promotes 
greater applicability, comparability and specifi- 
city of the obtained yresults. iIn-addition, -1t is 
considered essential to include outcome measures 
from aS many perspectives as possible: the 
client's, the therapist's, an independent evalua- 
tor's, ‘and irom that-of a relevant tpensonu sin the 
client's life. Past research has indicated that 
measures taken from these different viewpoints 
reflect independent or separate aspects of change 
(Waskow & Parloff, 1975), and are therefore all 
important in the evaluation of treatment outcomes. 


Outcome Measures for Clinical Biofeedback: 


In “an attempt stotsatistiy the criteria ‘set forth by 
Waskow and Parloff (1975), while at the same time 
considering the unique features of clinical bio- 
feedback, one might consider the items described 
below as reasonable outcome measures in evaluating 
biofeedback treatments. 


Perhaps the single most relevant measure involves 
the degree .of relief, from the primary condition 
forawhich) treatment sis -sought;: *“Thasecan be 
accomplished by obtaining a description and brief 
history of theveomplliaint(s)), "a measure of fre- 
quency rand avratingson a forcedschorcestratinge 
scale/questionnaire completed by the client. In 
addition, the client can respond to a brief 
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symptom checklist which provides information 
concernings the extent and variety of thesclients 
psychosomatic complaints. Medication changes are 
also important in assessing treatment effective- 
ness. Thus, the client should be asked to iden- 
tify the medications being taken and their 
dosage, both before treatment begins and again 
following termination. These three measures, 
change in frequency and/or severity of main 
problem(s), change in number of symptoms checked 
and change in medication required, have two 
important advantages. 


First, since biofeedback is essentially a 
psychophysiological technique, and its main 
benefits at this time appear to be in the treat- 
ment of somatic and stress-related disorders, 
measures relating to observable symptoms and 
drug use are extremely pertinent. Secondly, 
these measures provide individualized information 
about each client. Aside from their value as 
outcome measures, such indvidually tailored 
measures serve as a framework for both therapist 
and client in which to specify particular treat— 
ment goals. 


Another instrument which satisfies the criterion 
of relevance to biofeedback treatments is the 
Fuller Biofeedback Profile (FBP), a new tool for 
the physiological differentiation of clients. 
This Profile attempts to integrate the patterning 
of a person's physiological responsivenesss 
rather than just recording response levels on 
various modalities. It juxtaposes the client's 
mean response level, mean response variability 
and mean bivalent response change on four differ- 
ent biofeedback modalities (namely electroen- 
cephalographic (EEG), electromyographic (EMG), 
electrodermal (GSR) and peripheral skin 
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temperature (TEMP) responses) as well as other 
possible measures such as mean level of diastolic 
and systolic blood pressures or heart rate. The 
FBP is constructed such that a pattern appearing 
largely in the lower third of the profile 
reflects an individual in a relatively stable, 
unstressed or relaxed condition whose physiolog- 
ical response changes during observation were in 
the direction of greater relaxation. On the 
other hand, an elevated pattern suggests a high 
degree of stress, Significant variability of 
responses and a directional change in responsive- 
ness during observation, generally away from 
relaxation and toward greater stress. 


Changes on the FBP from before to after biofeed- 
back treatment would be expected since indivi- 
duals are usually trained in the control of 
physiological responses. Such changes represent 
a meaningful way to describe the benefits of 
biofeedback treatment and are, therefore, con- 
Sidered a reasonable measure of outcome. 


Global or "across-the-board" assessments are also 
essential. They make possible comparisons 
between biofeedback treatment outcomes and those 
resulting from other treatments. Furthermore, 
research has suggested that more global ratings 
prove to be more sensitive to differential 
treatment effects than multiple-item ratings 
(McNair, 1973) or single dimension measures of 
psychopathology (McGlashan, 1973). One such 
measure consists of letting both the therapist 
and the client rate the success of treatment. 
While not the most accurate measures of outcome, 
they do provide information regarding outcome 
from separate viewpoints. For greater objectiv- 
ity, the comparison: of a rating made by an 
independent evaluator before treatment with 


another rating made after treatment is needed. 
For this purpose, the Global Assessment Scale 
(GAS) developed by Endicott, Spitzer, Fleiss & 
Cohen (1976) seems particularly appropriate. 
Originally based on the Health-Sickness Rating 
Scale (Luborsky & Bachrach, 1974), the GAS is a 
Single rating scale with value ranges from one 

(1 = sickest) to one hundred (100 = healthiest), 
and divided into ten equal intervals. The 
characteristics which define the ten-point inter- 
vals comprise the scale. Since this instrument 
has been studied and found useful in different 
clinical settings and with different psychiatric 
populations (Endictott et al, 1976), the GAS 
Should prove to be as adequate in assessing 
biofeedback clients as it is in assessing clients 
seen in other clinics or treatment settings. 


Another individualized measure, but one that can 
also distinguish between different client sub- 
populations, is the Minnesota Multiphasic Person- 
ality Inventory (MMPI). Its value lies in its 
ability to tap various dimensions of psychologi- 
cal disturbance. Furthermore, it should be 
included on the basis of its wide usage in 
research, thus providing greater “applicability 
and comparability to the results obtained. 
Though widely criticized, as pointed, out by both 
Gynther (1972)and Rodgers (1972), it remains a 
useful tool for assessing changes occurring with 
treatment (Waskow & Parloff, 1975). The Rotter 
Internal/External Locus-of-Control Test and Life 
Change Inventory (Holmes & Rahe, 1967) are also 
useful assessment devices. 


On the whole, these items have been selected as 
the best available outcome measures for biofeed- 
back treatment on the following bases: they 
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provide relatively complete information and 
information which is relevant with respect to 

the client population seen in biofeedback 
clinics, they “are lowrinecost.. sreaduby -avaa lables 
eaSily scored and quantified, relatively inoffen- 
Sive to clients and therapists, and their 
administration does not require excessive amounts 
of time. 


While experimental biofeedback can be described 
as essentially unitary in nature, the clinical 
practice of biofeedback is a substantially com- 
posite treatment approach. Little applied re- 
search has been conducted on the use of biofeed- 
back in the treatment oriented clinic, and in 
light of this fact, the ongoing Research Programs 
of the Biofeedback Institute of San Francisco, 
evaluates treatment outcome for all of its acti- 
vities. The Biofeedback Institute of San Fran- 
cisco is one of the earlaest clinies to be 
established, and its evaluation program will also 
be used in clinical investigations of-the effects 
on outcome of different types of therapists, 
therapist behaviors and treatments or treatment 
combinations. This research will seek to match 
different client subgroups with those therapists 
and/or treatments which effect the largest 
positive changes in each subgroup. The outcome 
measures described above must reflect differen- 
ces between a group of untreated clients who are 
seeking treatment and a group of treated clients. 


Although the researcher is interested in whether 
the control that is achieved in autonomic condi- 
tioning is clearly free of the influences in 
voluntary ‘activity, “the clinielansiscenotvas 
interested in the purity of the operant means of 
control. The issue is more the control, rather 
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than the means of control. The primary concern 
iiecLinKwcabestudles: tsethate the variables sin 
question can be controlled through biofeedback. 
The reinforcement is not always well defined 

and may be to a great extent the client's own 
satisfaction or success and the therapist's 
approval of his success. Thus, the relationship 
is an important variable. 


There are several research paradigms that pro- 
vide information concerning therapeutic outcome. 
Blanchard and Young (1974) discuss five exper- 
imental procedures for biofeedback studies: 
Anecdotal Case Report without systematic data or 
control procedures, but description of pre and 
post-treatment symptoms. It is useful, although 
few data about treatment effectiveness are 
obtained. 

Systematic Case Study (A-B design) includes 
measurement of response over pre (baseline) and 
during treatment conditions. Change in symptoms 
can give interpretable results, especially if 
adequate baseline is obtained or if several 
patients are given a Similar treatment and show 
Similar changes. The combination can provide 
strong evidence of the efficacy of a treatment. 
Controlled Single Subject Experiment (A-B-A 
design) uses data collected across at least three 
conditions: baseline (pre-treatment), treatment 
intervention and a return to baseline measurement 
(treatment reversal) condition. In ethical 
elanical, work; this should be followed by a 
second treatment condition if improvement were 
observed. 

Single Group Outcome Study in which several 
subjects are observed on the same variables 
during pre and post-treatment conditions. 
Changes in treatment period suggest a positive 
treatment effect, although controls are lacking 
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Thus; LC 7is not kiownh iivtreatment a lorewi< 
responsible for changes found. Within-group 
comparisons with adequate repeated baselines and 
another form of treatment before the one being 
studied makes possible a control procedure. 
Controlled Group Outcome Study in which an 
experimental (treatment) and control (placebo) 
group are observed (assessed). This is the 
strongest design especially if an attention- 
placebo control group is added. 
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Evaluating Biofeedback Effectiveness (A Proposed 
Clinical Research Design): 


In clinical treatment, especially with the fee- 
paying client it is unethical to have a no-treatment 
Control ‘condition. However, it is)mot—impossibile 

to do reasonably effective and ethical clinical 
research in practice. The following models, 

are presented as ethical and powerful methods to 
obtain understanding of clinical biofeedback 
outcomes. These models, while not exhaustive, are 

in order of increasing effectiveness in demonstrating 
the effect of biofeedback. They are kept as basic 

aS possible so that they provide as little intrusion 
into the ‘clinical situation as possible. The key 
concept is that ofadequate baselines (psychological , 
physiological, evaluative, self-rating --specific 
and global), and comparison with effectiveness of 
standard treatment. 


Group —L:: 
Baselines 
Biofeedback 
Standard Treatment 
Biofeedback 
Outcome 


Group It: 
Baselines 
Standard Treatment 
Biofeedback 
Standard Treatment 
Outcome 


GrOUp 11 5 
Baselines 
No-treatment control 
Outcome 


247 


Baselines obtained for one’ month prior to Dirst 
actual treatment session. (Effectively a waiting 
list condition with initial evaluation, assessment 
and psychophysiological measures) 


Standard treatment consists of the traditional 
and usual treatment for the particular disorder. 
This could be medication, or other commonly used 
approaches which would be regarded as the best 
treatment available. 


Groupurilb is notpossible an -ethiealscl inical work, 
although it represents a potentially important 
experimental control. However, if determined by 
other than research considerations, a waiting list 
of several weeks or months might be regarded as 

a no-treatment_control condition. 


Conclusion: 


Over the last several years of my research invol- 
vement in biofeedback, I have been sharply 
Critical oi, the quality of clinical=applrcat ion 
and 'consumerism'mentality of those who have 
applied biofeedback in practice. It has been 
important to me that practitioners who use these 
methods be aware of the limitations and precau- 
tions of the field and endeavor to do more than 
just charge a fee for "services" not as yet 
provens  “ltlis;showever, caqually true that. 1f “ali 
clinicians were to wait until definite proof were 
obtained for any treatment, there might be few 
treatments available today. Some cautious and 
conscientious balance between experimentation and 
application must be achieved. The Biofeedback 
Research Society has recently renamed and altered 
itself in an attempt to deal with just these 
issues. 


Too few attempts have been made by the clinician 
to check the efficacy of his work or do ongoing 
quabity controls. -In=past years at Bioteedback 
Society meetings, the papers presented in this 
vein too often sounded like "I did this Alpha 
training thing and it seemed to work on this one 
euy.it 


That procedures are novel and experimental should 

not prevent their reasoned clinical utilization. 
However, there is a need for systematic, well 

thought out application, understanding of limitations 
and precautions before launching out on an unproven 
course with a needy patient. To- attempt to relate 
criteria, contra-indications, outcome and follow-up 
is an important move in the right direction. 
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APPENDIX I 


BIOFEEDBACK INSTITUTE OF SAN FRANCISCO PHS 
3428 Sacramento Street 
San Francisco, California 94118 
(415) 921-5455 


INFORMATION FORM: PLEASE FILL OUT COMPLETELY 


for office use 


Name: Dates 

Home address City: Zip: 
Business address Citys Zips 
Home phone: i Business phones 

Date of birth: Ages Sexs Marital status: 
Education: Occupation: 


Household members: 


Person to contact: Phones 


List in order of importance the problem(s) for which you are seeking treatment. 
Please circle the number of times per week you experience the problem 6 


Problems Number of times per week Severity 
1. lecr leas@2e5) 851.6 (7 10:15 ese | 


26 d tor lesser ees uahs 156.77" 10815, 25 Hal (ed 
36 1 or less +2=93)4) 5° 6. 77910515) 25 56,0 ae | 


Please rate the severity of the estas according to the scale below: 

Put the number in the box to the right 

1= mild - the problem is just noticeable 

2= moderate - the problem is annoying 

3= severe - the problem interferes with daily life 

4= extreme - the problem is often debilitating 

How long have you had the problem(s)? 1 2 

List the doctors you have consulted for the problem(s) and give approximate dates. 


1. Name: Citys Dates: 


2. Names Citys Dates: 

3. Name: Citys Dates: 

List the kinds of treatment received for this problem.(eeg.e psychotherapy, 
surgery, acupuncture, hypnosis, etc.): 

How did you learn about the Biofeedback Institute? 

MD ( )Other Professional ( Friend: seat 2) 


TV /Radio Phone book Conference Class Other__( ) 


HOI) 


CHECK LIST: check those items which apply to you. Check only those items that 
you experience at least once or twice per week. 


Headaches 
Constipation 

Loose bowel movements 
Faintness or dizziness 


Overeating 
Excessive urination 
Cold hands or feet 
Blushing 


Hot flushes 
Voice quavering or shaking 
Dry mouth 
Tightness in jaw 
Soreness of muscles 
Weakness in parts of your body 


Twitches, tics, spasms 
____lump in throat 

Stuttering 
__Grinding of teeth 

Lower back pains 

Heavy feelings in arms or legs 


Pains in heart or chest Heart racing 

Smoking Allergies 

Itching Tightness in stomach 

Sweaty palms Nausea or upset stomach 

Feeling tense or nervous Trouble getting your breath 
Shakiness Extreme fear of places or events 


Bad dreams Feeling fearful 

Your mind going blank Feeling inferior to others 
Difficulty making decisions Difficulty concentrating 

Trouble remembering things Thoughts of ending your life 
Thoughts hard to get rid of Worrying or stewing about things 
Difficulty staying asleep Loss of interest in things 

Poor appetite Difficulty in falling asleep 
Easily annoyed or irritated Uncontrollable outbursts of temper 
Easily crying Fatigue 

Loss of sexual functioning Loss of sexual interest or desire 


List all medications you are currently taki for the problem(s) listed on other 
side: 


Name of drug Dosage (amount x times per day) Usefulness 


(e.g. Smg. x 3 per day ) 


List other medications you have taken for the problem(s): 


List medications (current and past) taken for other conditions. Specify conditions, 


On the line below, please indicate your general feeling of well-being at this 
time. Just make a mark on the line at the point at which you feel you presently 
are. O indicates the worst general feeling, 10 the best you could possibly feel. 


Worst Best 
0 10 
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NAME DATE THERAPIST(S) / 
INSTRUMENTS: TRNG: MON : SPECIAL PLACM: 
GOAL: INSTRUCTIONS : 

MP. % OTHER INSTRUCTIONS/COMMI 
= SES) (a eS A IES 


Ja] jepeal 40 


GS ie IES 


TRAINING 


LIMITS 


FUL SIUOVSNG 
1. Onset & development of symptom/conditions assoc. with occurrence: 
2. General medical histor illnesses, operations, chronic conditions, e 


AYO) 
3. Previous psychotherapy, TM, relaxation training, etc. 


4. Childhood/family/adolescence/sexual/present family life/relationships. 


5. Education/occupation/avocations(hobbies, exercise, evenings 


6. Nutritional (include chemical and alcohol intake, smokin etc. 


7. Brief self description (include strengths and weaknesses). 


CONTRACT: 


_—_— COCO orCO08 OO 


DIAGNOSIS: 
SEE ee ay ae ene) ee Ser Te 


PRELIMINARY TREATMENT PLAN: 


NAME DATE SESSION # THERAPIST(S) £256 


INSTRUMENTS: TRN: MON: SPECIAL PLACM. 
GOAL: INSTRUCTIONS 


MIN. TRAINING 


LIMITS 
Base eave ees 
1 abteaoedl dn al ea tad 
g Pale 
aa 
=e 
aa 
ee 
a 
0 
0) 5 10 15 20 25 30 35 Ke) LS 50 & 
Talk 
TEMP 
GSR 
EMG 
ERG 
0) 


PLAN? 
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Home Practice ( ) Times this week 


Please indicate the number of times you experienced your main 


problem this past week. 


1 or less 2 3 ue 5 6 ? 10 15 25 50+ 


Please indicate the overall severity of your main problem 


during this past WweeK. 


1. ___— extreme - it was frequently debilitating 

Zo __ SENEME - it interfered with my daily life 

3. ___ ~—moderate - it was definitely annoying 

i a ra - it was just noticeable 

oc AGING - as it did not occur, it was not at all severe. 


On the line below, please indicate your general feeling of well- 
being at this time by making a mark on the line at the point at 
which you feel you presently are. 0 indicates the worst general 


feeling, while 10 is the best you could possibly feel. 


WORST BEST 
0) 10 
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NAME DATE 


SS 


of VISIT INFORMATION 


We are interested in knowing how you have changed since 
your first visit here. Your feedback will assist us in our 
continuing efforts to develop successful treatment programs. 


Please provide the following information and return the 
form to the secretary. We appreciate the time and thought you 
give to this. All information is confidential. 


1. THE MAIN PROBLEM FOR WHICH YOU RECEIVED TREATMENT (OR TRAIN- 
TNG) PEER EARS BELWAS: 


2. PLEASE RATE YOUR IMPROVEMENT SINCE THE START OF. TREATMENT: 


Maximum Significant Moderate Slight None 


3. WHAT HELPED YOU THE MOST WAS: (Please give the "most helpful" 
AIP RNS leras Mnosiy IIS jot” a V2") Ere, }) 


Biofeedback training 

Relaxation training: Crgewyy SS invelalakoleye 
Talking with the therapist 

Home practice 

___ Other (Please specify): 


4, IF YOU DID BIOFEEDBACK TRAINING, WHICH INSTRUMENT HELPED MOST? 


EEG (Alpha) EMG (Muscle tension) OTHER : 
TEMPERATURE GSR (Skin response) 


5. PLEASE LIST THE MEDICATIONS (AND AMOUNTS) YOU ARE PRESENTLY 
TAKING FOR THE PROBLEM TREATED HERE: 


Name of drug Dosage (amount x times per day) 
(Seka Srinsa Fe GS) jee whey) 


€. HOW MANY TIMES PER WEEK DO YOU EXPERIENCE THE PROBLEM TREATED? 
a) at the present time 
1 or less 2 3 4 5 6 7 10 WS 25 50+ 


b) just before the start of treatment here 


1 or less 2 3 Ly 5 6 7 10 ILS) 25 50+ 
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7. PLEASE INDICATE WITH A CHECK MARK (WwW THE SEVERITY OF THE 
PROBLEM FOR WHICH YOU WERE TREATED HERE. 


severity 
severity at beginning 
at present of treatment 


EXTREME 
(often debilitating) 
SEVERE 
(interferes with 
daily life) 


MODERATE 
(annoying ) 


MILD 
(just noticeable) 


NONE 
(not at all) 


8. CHECK LIST: CHECK THOSE ITEMS THAT YOU EXPERIENCE AT LEAST 


ea ee ONCE OR TWICE PER WEEK. 


___ Headaches ___ Overeating 

___ Constipation ___ Excessive urination 
___Loose bowel movements ___Cold hands and/or feet 
_ Faintness or dizziness ___ Blushing 

___ Hot flushes Twitches, tics, spasms 
___ Voice quavering or shaking Lump in throat 


See ryemouch 

___Tightness in jaw 

___soreness of muscles 

__Weakness in parts of body 
Pains in heart or chest 


Stuttering 

Grinding of teeth 

Lower back pains 

Heavy feeling in arms or legs 
Heart racing 


Difficulty making decisions Difficulty concentrating 

Trouble remembering things Thoughts of ending your life 
Thoughts hard to get rid of Worrying or stewing about things 
__ Difficulty staying asleep Loss of interest in things 

____ Poor appetite Difficulty in falling asleep 
___Easily annoyed or irritated Uncontrollable outbursts of temper 
SW asilvecsyans ___ Fatigue 

__Loss of sexual functioning _ Loss of sexual interest or desire 


Be 


___ Smoking Allergies 

BR chins: ___Tightness in stomach 

__Sweaty palms __Nausea or upset stomach 
__Feeling tense or nervous ___Trouble getting your breath 
__Shakiness __ Extreme fear of places or events 
___ Bad dreams _ Feeling fearfud 

___ Your mind going blank Feeling inferior to others 


9. INDICATE YOUR GENERAL FEELING OF WELL-BEING ON THE LINE BELOW. 


a 


WORST BEST 
0 10 
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THE BIOFEEDBACK INSTITUTE OF SAN FRANCISCO 
A Psychological Corporation 


3428 Sacramento Street 
San Francisco, California 94118 
(415) 921-5455 


We are interested in knowing how you have been since your last visit here, 
Your feedback will assist us in our continuing efforts.to develop successful 
treatment programs. 


Please provide the following information and return the form in the enve- 
lope provided. We appreciate the time and thought you give to this. Feel free 
to contact us directly at any time. All information is confidential and is coded 
by number only. 


1. MY REASON (MAIN PROBLEM) FOR COMING TO BFI WAS: 


2. AT THE END OF TREATMENT (OR TRAINING) MY IMPROVEMENT WAS: 


Maximum Significant Moderate Slight None 


3. WHAT HELPED ME THE MOST WAS: (Please give the "most helpful" a "1", the next 
most, helpfull ae 2" wetcs) 


Biofeedback training 

Home practice 

Relaxation training: Group Individual 
Talking with therapist ey; a 
Other (Please specify): 


4. IF YOU DID BIOFEEDBACK TRAINING, WHICH INSTRUMENT HELPED THE MOST? 
(Again please rank the most helpful as 1, the next as 2, etc.) 


EEG (Alpha) EMG (Muscle tension) ____ Other: 
TEMPERATURE GSR (Skin response) 


5. SINCE MY LAST VISIT TO BFI, MY CONDITION HAS: 


Worsened Remained the same Improved 


6. MEDICATION FOR PROBLEM: (Choose one) None taken then or now 


Decreased Same ___ Increased ___ Changed type: 


7. HOW MANY TIMES PER WEEK DO YOU EXPERIENCE THE PROBLEM FOR WHICH YOU CAME TO 
BFI? (Circle the best estimate from numbers below) 


a. At present 


Iwormless™ 253) 4) SiGe) VOPeIS |) (255 150+ 


At the end of treatment at BFI 


oe lec A ss 4 S © YF ie ws 25 Boy 


At the beginning of treatment at BFI 
WEOLauess leg 3 aaen 5) 6; 7 LO? 5 25 “50+ 
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8. PLEASE INDICATE WITH A CHECK MARK (~~) THE SEVERITY OF THE PROBLEM FOR 
WHICH YOU CAME TO BFTI. 


severity severity severity 
at present at end of at beginning 
treatment of treatment 


se 
(often debilitating) 


SEVERE 
(interferes with daily 
life) 


MODERATE 
(annoying) 


MILD 
(just noticeable) 


NONE 
(not at all) 


9. ON THE LINE BELOW PLEASE INDICATE YOUR "GENERAL FEELING OF WELL-BEING" AT 
THIS TIME. (Just make a mark on the line at the point at which you feel 
you presently are: 0 indicates the worst you could possibly feel, 10 is 
the best possible general feeling.) =i 


WORST 


BEST 
0 


10 


10. PLEASE FEEL FREE TO ADD ANY COMMENTS YOU THINK ARE PERTINENT. 
(You may wish to camment on different ways in which your life has changed 
since treatment ended, or on the treatment itself, the therapist, other 


staff, the facilities, or how the treatment compares with other therapies 
you have received.) 


Thank you for returning this form right away so that we can improve our 
clinical services. 


George D. Fuller, Ph.D. 
Clinical Director 


Medication: 


Use at start, End 


Comments on mejor factors influencing tre#tment 
outcome: 


Referral 


‘MD 


‘Other Prof!1 |-— 


- Friend 
‘Self 


Patient's subjective report: 


% Rate 


Monitor (what) 
Home visit 


Frequency and duration of symptom occurrence: 
Times wk Times mo Severity (0-10 


Other. 


1st visis: 


Rate 
0-5 


Intake] Last ffotal | Medic'n 


Follow-U 


\ PRINTEDIN U.S. AMERICA 


Date 
Comment 


fal 
u 


Pre 


Diagnosis 
Specific, plus coding category if |Rate success control'g modality, |, @ 


.(See back for code). 


Main Other 


Hypertension 
Circulation 
Obse ssive-Comp. Cardiovascular 
Depression Gastro-intestinal 
Psychosis Asthma 
Smoking Pain 
Alcoholism/Drugs Muscle tension 
Insomnia Muscle re-educ'n 
Stuttering, voice prob.s Concentration, Atten'n, 
Tics, spasma Memory ry 
Tension headaches Reading, subvocalization 
Migraine Personal growth, explor, @ 
Other @ 


erent 
Outcome 


dit 
Main: 


ad 


FORM a Bussoughe acess cass 


Patient 
(Signif) 
(Maximum 


O( 3 visits) 
1 (Hone) 
2(Slight) 


3 


UNISORT ANALYSIS GARD 


Homework 


| Chief Complaint 


AVERAGE INCIDENCE (percent time) 


Jo q- p+ LG 


1 


The Biofeedback Institute of San Francisco, Inc. 


SESSION RECORD Fee 
Name Diagnosis Insur. 
Session/ Procedures % Success Homework] Symptom. 
ate Therapist Training(T)| Time Rate 1-5| N/A, Freq. (F)/ 
Monitor (M)} Spent 0 (none) Severity (S) 


2,3(compl)) 0-10 


Pond 
SS 


i) 
™ 
m | Ww 
S 


we 
on 
— 


eS 

Wet 
fon) 
S 


We) 


co}; N 
Na Pesse ih as 


PS 
bh 
foe) 

SS 


is 

N iw) 
> w 
Ss WS 
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Cor 


Pertinent 
Comments 


HOME RECORD **Next Appt. Please bring this card. 


Name Symptom 


Dates: ay Hee ies Ae nagHS eee war, 


Relar- 
ation 

Trng 

(times) 


Symptom 
start 

end 

peak 
Duration 
Intensity 
(0-10 worst 


Medi- 
cation 


SLEEP RECORD 


(ee eee ae ee 


to sleep 
Est. time to 


fall asleep _ 


: ee ee an ea ee 
Screener ae a 


Comments t 
(1.@., medication, 
feelings, drunk, 
dreams, etc.) 


THE BIOFEEDBACK INSTITUTE OF SAN FRANCISCO 


DATE 


EEG GSR EMG TEMP 


aS 
ee 
prope | 


TRAINING RECORD 
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PATIENT VISIT RECORD: TO BE COMPLETED BY THE THERAPIST AT EACH VISIT 
PATIENT'S NAME 


FOR BFI SESSION 


USE NO. DATE SERVICE (P.T., Biof. Trng. etc) FEE RECEIVED THERAPIST 


mp} ml rw] 
WT RT eel) TS) 


ine) Mm ine) nm 
—“ Ov Wr doe 
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APPENDIX II 
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270 
NAME AGE SEX DATE 


PLEASE CHECK THE FOLLOWING ITEMS, MARKED TRUE OR FALSE, AS THEY APPLY TO YOU 
MOST OF THE TIME. PLEASE ANSWER ALL THE QUESTIONS. 


TRUE FALSE 

() (Oe. ale I have a good appetite. 

() Oy. 2 I wake up fresh and rested most mornings. 

() (ese My daily life is full of things that keep me interested. 

() (eras I work under a great deal of tension. 

() C\ir 5s Once in a while, I think of things too bad to talk about. 

() (pee br I am very seldom troubled by constipation. 

() Ole wee At times I have very much wanted to leave home. 

() OQ. 8 At time I have fits of laughing and crying that I cannot 
control. 

() (9): I am troubled by attacks of nausea and vomiting. 

() O) TO: No one seems to understand me. 

@ (oie At times I feel like swearing. 

() (OO) We I have nightmares every few nights 

() () lS I find it hard to keep my mind on a task on a job. 

() ()) W4te I have had very peculiar and strange experiences. 

() O) WSs If people had not had it in for me, I would have been much 
more successful. 

() (OO) We During one period when I was a youngster, I engaged in 
petty thievery. 

() (O) ! Wee I have had periods of days, weeks, or months when I 
couldn't take care of things because I couldn't "get going". 

() QO) Wes My sleep is fitful and disturbed. 

() (OY Ig When I am with people I am bothered by hearing very queer 
things. 

() O) 20: I am liked by most people who know me. 

() OO. Zile I have often had to take orders from someone who did not 
know as much as I did. 

() (OO) Re I wish I could be as happy as others seem to be. 

() (Ope23s I think a great many people exaggerate their misfortune 
to gain the sympathy and help of others. 

() Omar I get angry sometimes. 

() () 25. I am certainly lacking in self-confidence. 

() OO) Ae I have little or no trouble with my muscles twitching or 
jumping. 

() (O22 Much of the time I feel as if I ahve done something wrong 
or evil. 

() (28% I am happy most of the time. 

() QO) 22s Some people are so bossy that I feel like doing the 
opposite of what they request, even though I know they are 
right. 

() 0) 20. I believe I am being plotted against. 

() (OY Sile Most people will use somewhat unfair means to gain profit 
or an advantage rather than to lose it. 

() (@)es2s I have a great deal of stomach trouble. 

() O) Se Often I can't understand why I have been so cross and 
grouchy. 

() Ol Syke At times my thoughts have raced ahead faster than I could 
speak them 

() O) 88s I believe that my home life is as pleasant as that of most 


people I know. 


mn 


anor nao eo eee ee eee ee ~~ 
wn 


~—TEeowrTEm~— ee eee eet ae 
a a ta a ee ee oe 


a 
Swe ww 


— oe, on Gee nn, eg pe pa a Ga eR Gg —~—~~ D 
— 
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5 £8 —— 
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AGE SEX DATE 


I certainly feel useless at times. 

During the last few years I have been well most’of the time. 
I have periods in which I carried on activities without 
knowing later what I had been doing. 

I feel that I have often been punished without cause. 

I have never felt better in my life than I do now. 

What others thing of me does not bother me. 

My memory seems to be all right. 

I find it hard to talk when I meet new people. 

feel weak all over much of the time. 

have very few headaches. 

have had no difficulty in keeping my balance in walking. 
do not like everyone I know. 

There are people who are trying to steal my thoughts 

and ideas. 

I wish I were not so shy. 

I believe my sins are unpardonable. 

I frequently find myself worrying about something. 

My parents have often objectd to the kind of people I went 
around with. 

I gossip a little at times. 

At times I feel that I can make up my mind with great ease. 
I hardly ever notice my heart pounding and I am seldom 
short of breath. 

I get mad easily and then get over it soon. 

I have periods of such great restlessness that I cannot 
sit long in a chair. 

My parents and family find more fault with me than they 
should. 

No one much cares what happens to me. 

I do not blame aperson for taking advantage of someone who 
lays himself open to it. 

At times I am all full of energy. 

My eyesight is as good as it have been for years. 

I do not often notice my ears ringing or buzzing. 

At one or more times in my life I felt that someone was 
making me do things by hypnotizing me. 

I have had periods in which I feel unusually cheerful. 
Even when I am with people I feel jonely much of the time. 
I think nearly everyone would tell a lie to keep out of 
trouble. 

I am more sensitive than most other people. 

At periods my mind seems to work more slowly than usual. 
People often disappoint me. 

I have used alcohol excessively. 


I 
I 
I 
I 
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The Minnesota Multiphasic Personality Inventory 


Name 


[noTe> IF ANSWER SHEET ON THE REVERSE IS TO BE MACHINE SCORED, DO NOT MAKE ANY MARKS ON THIS SIDE UNTIL AFTER IT HAS BEEN SCORED. NOTE 


Age Sex______ Date Tested_/ 
Rink oF 6 aa a 9 0 For Recordin 7 


onal S Tor Te ? L iP y 3 i 
: Male SS ee eS 1 


Po PriK Sc-IK Ma. Si 


7 a 9 
K  Hes+SK OD 
. 


e 
Pa PRHIK Sc+iK Manze 


@ For Recorhng 
Si___TorTe_Adcaton at Scates 


KE to be added 


Raw Score with K 


EK to be added __ 
1 2 3 


Raw Score with KE __ —, 
0 
E to be added __ 


. 2 3 4 
Raw Score with EK 


KE to be added __ 
ae Raw Score with K __ 


First MMPI: 


DATE 


eee (PSUS PTE fect ne at ses SPs elle) 2 aa 
Pte el telat tet lefefedele? ToT fel Tt fel TT fe] TT TTT i 


Be BRB BS Wee Set 


fu 
Bea Teme eae tr miei aeleree i 


Ba PT Te ees Te TPS Peete ie Ue fede ads aE Te | 


eee) Ser eee Peter [| ted She eal re 
SEO EGET GECRRER TAGE RRGni 


AERA ERTS Bi 


ee 


ee c 
ee ee AUB EE BIS Baa seas i 
Boeke ebeR2w ase 
SERBS SAR Re esse Sees Reese 


ee ear alse aeere teat sta 
la 
| 
| 


s) Hpopeioyds Lt coal cesses 
| 


L}F}K{ 1} 2} 3) 4) 6}7/8 


Ls fea fy i s : 91 Eek Poh se ML EY Ned S91 oe Me 
olmlajmlalin ho In leolalolales lala] ulolnfolalolalalals|in 
lA] [iy lol ee ico Evie fata SAININ AIAN AI N IN MEM] oye oo 


TOTALS RAW SCORE FOR MINI-MULT: 


ESTIMATE STANDARD MMPI RAW SCORE: 


SCHEDULE OF RECENT AND ANTICIPATED EXPERIENCES 


This form is to help us understand what types 
of stress and changes you are experiencing. These 
items have an indirect influence on your health 
status and will aid in our evaluation. 


If any of these life events have happened to you in the last 12 months, put a 
check in the box in the Column headed "Past". 


If you anticipate that the event will happen to you in the next 12 months, put a 
check in the box in the Colum headed "Future". 


PAST FUTURE 


ally (Jroe(} - Death of spouse 

2 fae - Divorce 

3) *s|_|- Marital separation 

4. (J()- Jail term 

5. ((Cl- Death of close family member (except spouse) 
6. (J**()- Major personal injury or illness 

Forel ae - Marriage 

8. ia 47 - Fired at work 

9. (J)+*(] - Marital reconciliation 

10. HSH - Retirement 

11. (J««()- Change in health of family member (not self) 
12. (C)()- Pregnancy 

13. (C)»(C)- Sex difficulties 

14. ()»()- Gain of new family member 

15. (J»*()- Business readjustment 

16. (J)*()- Change in financial state 

Dire ae - Death of close friend 

18. {(J)*(]- Change to different occupation 

Oe fel asf] - Change in number of arguments with spouse 
20. ([J]»*'C]- Mortgage over $10,000 

21. (1[{]- Foreclosure of mortgage or loan 

22. ('»{]- Change in responsibilities at work 

23. ‘'J](]- Son or daughter leaving home 

2h eet) “Hy - Trouble with in-laws 

25. (JJ - Outstanding personal achievement 

26. {(J2(]- Spouse begin or stop work 

Pils, HA - Begin or end school 

28, 2»(_] - Change in living conditions 

295 Or ar Change in personal habits (self or family) 
510) nae oe 2H - Trouble with boss 

aL H* - Change in work hours or conditions 
B27 »o[ ]- Change in residence 
3) Hes - Change in schools 
34. ({_]- Change in recreation 

556 [J C] - Change in church activities 

36. (J)«(]- Change in social activities 

37. ‘'J»(]- Mortgage or loan less then $10,000 

38. ()» - Change in sleeping habits 
39. (J »(]- Change in number of family get-togethers 
40. C) "4 - Change in eating habits 
41. ()»(] - Vacation 
42. ()=()- Christmas 

UO 


- Minor violations of the law 
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NAME 


DATE 


Directions: In each pair of statements, choose the one which most closely describes 


1. 


10. 


Da. 


lela 


your beliefs, and circle the letter A or B. If you agree with both 
statements, or disagree with both statements, choose the one you agree 
with more. There are no right or wrong answers. 


Many of the unhappy things in people's lives are partly due to bad luck. 
People's misfortunes result from the aistakes they make. 


In the long run people get the respect they deserve in this world. 
Unfortunately, an individual's worth often passes unrecognised no matter how 
hard he tries. 


Without the right breaks one cannot be an effective leader. 
Capable people who fail to become leaders have not taken advantage of their 
opportunities. 


No matter how hard you try some people just don't like you. 
People who can't get others to like them don't understand how to get along 
with others. 


I have often found that what is going to happen will happen. 
Trusting to fate has never turned out as well for me as making a decision to 
take a definite causee of action. 


When I make plans, I am almost certain that I can make them work. 
It is not always wise to plan too far ahead because many things turn out to be 
a matter of good or bad fortune anyhow. 


In wy case getting what I want has little or nothing to do with luck. 
Many times we might just as well deetde what to do by flipping a coin. 


It is hard to know whether or not a person really likes you. 
How many friends you have depends upon how nice a person you are. 


In the long run the bad things that happen to us are balanced by the good ones. 
Most misfortunes are the result of lack of ability, ignofance, laziness,oor 
all three. 


mary times I feel that I have little influence over the things that happen 
Oo mé. 


It is impossible for me to believe that chance or luck plays an important role 
in ay life. 


People are lonely because they don't try to be friendly. 


There's not much use in trying too hard to please people; if they like you, 
they like you. 


What happens to me is my own doing. 


Sometimes I feel that I don't have enough control over the direction ay life 
is taking. 
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BIOFEEDBACK SOCIETY INFORMATION 


Biofeedback Society of America 


President: Charles F. Strobel, Ph.D., M.D.(1977) 
hiner Green, Ph. Ds (197s 
Erik Peper, Ph.D. (1976) 


Ms Francine Butler, Executive Director 
Psychiatry C268 

University of Colorado Medical Center 
4200 East Ninth Avenue 

Denver, Colorado 80262 

(303) 394-7054 


Biofeedback Society of California 


President: Melvyn R. Werbach, M.D.(1977) 
Erik Peper, Ph.D.(1978) 
George De Pudder, Ph -DeC1976) 


Ms Leslie Tauber, Executive Director 
2043 B Pine Street 

San Francisco, California 94415 
(415) 931-6049 
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Major Biofeedback Instrument Manufacturers 


Aquarius Electronics 

Pp, 0). (Boxs'96 

ALpLonseCatit 7) -954:1.0 

(707) 937-006 4 

(Biofeedback instrumentation and custom instrument 
design) 


Autogenic Systems Inc. 

809 Allston Way 

Berkeley, Calif. 94710 

(415) 548-6056 

(Biofeedback instrumentation and data acquisition 
systems) 


Biofeedback Electronics 

P.O. Box 1491 

Monterey, Calif. 93940 

(408) 373-2486 

(Temp/GSR/Penile erection feedback) 


Biofeedback Instruments Inc. 
213 West Plain Street 
Wayland, Mass. 01778 
738-4502 

(GSR devices) 


Bio-Feedback Research Institute, Inc. 
6325 Wailshire: Bivda* 

Los Angeles, Calif. 90048 

213/793 3—-9451 

(Biofeedback instrumentation) 


Bio-Feedback Systems Inc. 
(Karlan Industries) 

881 Dover Drive, #20 

Newport Beach, Calif. 92663 
(303) 444-1411 

(Biofeedback instrumentation) 
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Narco Bio-Systems 

(651, A1Tport Blvd. 

PO Box 12511 

Houston, Texas 77017 

(713) 644-7521 

(Physiographs and biofeedback instrumentation) 


Neuronics 

104 East Oak 

Chicago, 111i. "60611 

(312) 649-1400 

(biofeedback instrumentation, single unit multi-mode) 


Para Medical—Instrument Co. 
2350 Lafayette Ave. 
Bronx-— New York 10473 


(Electronic blood pressure cuff) 


Self Control Systems 
PO Box 6462 
San Diego, CA 92106 


(Standard and portable EMG Biofeedback ) 


Somatronics, Inc. 

399 Beuna Vista East #323 
San Francisco, CA 94117 
(415) 626-3120 

(Pocket Size EMG monitor) 


Syocees, Nc. 

500 Locust St. 

Lawrence, Kansas 

(913) 843-8844 

(Biofeedback Instrumentation) 


Bio-Feedback Tech. Inc. 
10612A Trask Avenue 

Garden Grove, Calif. 92643 
(714) 537-3800 

(Biofeedback instrumentation) 


Cyborg Corporation 

342 Western Avenue 

Boston, Mass. 02135 

(617) 782-9820 

(Muscle re-education systems and biological 
feedback instrumentation ) 


Electro Labs 

PO. Box sco00 

Pomona’, Calit, 91766 

(714) 624-0393 

(EMG for neuromuscular re-education and nerve 
stimulation ) 


Extended Digital Concepts 
PLO. Box-OLol 
Berkeley, Calif. 94709 


ae eee, 


(Kit-form small EMG/EEG) 


G & W Applied Science Laboratories 

(Gulf & Western Res. and Dev. Group formerly 
Whittacher ) 

Bao) BearehitLl Road 

Waltham, Mass. 02154 

(617) 890-5100 

(Cardio-tachometer pulse rate monitor, BP 
devices) 


J & J Enterprises 

22094 Holgar Court, N.E 

Poulsbo, Wa. 98370 

(206) 779-3853 

(Low cost compact biofeedback instrumentation) 
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Other Relevant Manufacturers: 


Biobehavioral Instruments 
1663 Denver Ave. 

Claremont, CA 

(714) 593-3668 

(Wrist temperature trainer) 


Biovoniporine Applications. Ines 

270 Madison Ave. 

New York, N.Y. 

(202) 258-2724 

(relaxation and biofeedback lecture tapes) 


John Chaney Instrument Co. 

965 Wellsist CPO. Box72 ) 

Lake Geneva, Wisc. 53147 

(414) 248-4449 

(Miniature thermometers at low cost) 


Linear Instruments 

17282 Eastment Ave. 

Irvine, CA 92714 

(714) 546-6776 

(Reasonably Priced Multi-Channel Recorders) 


Remco Tape Products 
5947 Vineland 
North Hollywood, CA 91601 


(Adhesive electrode collars) 


Thoucht Technology a iLtd. 
2093 (Cliiton Ave: 

Montreal, Quebec,Canada 
(514) 484-0305 

(Small hand-held GSR device) 


* APPLICATION 
actinic for 
the use of 
biofeedback 
techniques with 
specific 
Psychophysiological 
disorders 


*TRAINING 
for continuing 
education and 
conferences for 
professionals 


*CONSULTATION 
Program develop- 
ment for agencies, 
businesses and 
Organizations 


*RESEARCH 
a center for 
information 
and research 
in clinical 
applications 
of 
biofeedback 


George D. Fuller, Ph.D. 
Clinical Director 


James H. Anderson, Ph.D. 


Alan Brauer, M.O. 
Forrest Decker, M.S.W. 
DeLee Lantz. Ph.D. 
Fredrick Lasker, M.D. 
Larry Meredith, Ph.D. 
Robert Mithun, M.D. 


Suzanne Sampson, R.P.T. 


Pennie Sempell 
Leslie Tauber 


Edwin May, Ph.D. 
Electronics Engineer 


Consultants 


Vera Fryling, M.D. 
Joseph Kamiya, Ph.D. 
Robert J. Riopelle, M.D. 
Eric Peper, Ph.D. 

Steven Locke, M.D. 
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THE BIOFEEDBACK INSTITUTE OF SAN FRANCISCO 
A Psychological Corporation 


3428 Sacramento Street yee DY, es 
San Francisco, California 94118 D is ; hp 
(415) 921-5455 Op Oy 
Wy 2 
Cpe 
a WD 
PROFESSIONAL TRAINING PROGRAMS & ? Zs 


1976-77 


A training program designed to meet the certification 
requirements of the Biofeedback Scciety of California 
is being oftered by the Biofeedback Institute of 

San Francisco, a BSC approved training facility. 

This 80 hour program will be conducted on 5 consecutive 
weekends, and will include: 


20 hours Didactic Instruction 

10 hours Case Studies 

20 hours Personal Training with Instruments 
--10 hours supervised by certified trainer 
--10 hours supervised by peer 

20 hours Clinical Experience 

10 hours Supervision 


--5 hours individual supervision 
--5 hours group supervision 
80 hours Total * 


Participants may register for all or only a portion of 
the total hours in any given training program. 


Program Dates 


1 JERE IV 
1976 / 1977 1977 
Oct. 29-30-31 2 pH294 July 29-30-31 
Nov. 6-7 Feb. 5-6L//// Aug. 6-7 
mh 13214 "12613 "= 13-14 
mw 20=21 i= 19-20 ee 0-21 
" 27-28 it 26-27 mM 27-28 


To apply, write to the Coordinator of Training Programs at the 
above address, please: 
--indicate whicn program you wish to attend, with alternate dates 
if possible 
--indicate which portion(s) you wish to include. 
--submit a Resume, including previous training and experience 
with biofeedback. 


% S additional hours of Personal Training, to complete BSC 
requirements, will be arranged outside Training Program hrs. 
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Upon completion of the training program, participants will receive a 
certificate of completion which specifies the hours of training in 
each category. This may then be submitted to the Certification Comm- 
ittee of the Biofeedback Society of California . 


PROGRAM DESCRIPTION 


Didactic Instruction 
Basic information on biofeedback, including theory, use of in- 
struments, research, clinical applications and procedures, record 
keeping, relaxation techniques, videotapes. EMG, Temperature, EKG, 
GSR, and other instruments will be covered, Taught by BFI staff. 
20 hours 


Case Studies 
Focuses on syndromes and clinical cases. Procedures, problems, 
contraindications, placebo effects, homework, ethics, and videotaped 
examples will be included. Taught by BFI staff. 
10 hours 


Personal Training 


Personal biofeedback experience with instruments. 10 supervised 
training sessions with a certified BFI trainer (one-to-one), and 10 
sessions directed by peer participant. Individuals with their own 
instruments and facilities may substitute 10 hours of work alone for 
the latter 10 hours and waive this fee. Biofeedback Society of Cali- 
fornia requires training with at least four different instruments. 

With trainer 10 hours 
Additional hours* 10 hours 


Clinical Experience 
Experience working with others in a clinical training setting. 


10 hours with clients provided by the BFI, and 10 hours with a peer 

participant in the training program. Fee for the former 10 hours 

may be waived by individuals seeing their own clients at their own 

facilities, and discussing these sessions with their BFI supervisor, 
20 hours 


Supervision 


Supervision of clinical experience and other matters of concern 
and interest to program participant. 5 hours of individual super- 
vision with a BFI staff therapist, and 5 hours of group supervision 
by George Fuller, Director of BFI. Participants may receive addition- 
al hours of individual supervision upon request, at the same fee, 

Individual 5 hours 


Group 5 hours 


TOTAL PROGRAM........00 hours 


*5 additional hours of Personal Training, to complete BSC requirements, 
will be arranged outside Training Program hours. 
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TRAINING FACULTY 


George D. Fuller, PhD 
Clinical Director, Biofeedback Institute of San Francisco. Staff Psychologist, 
Children's Hospital; Faculty, City College of San Francisco, UC Extension, San 
Francisco State University. Associate Clinical Professor, Dept. of Btlological 
Dysfunction, UC Medical School, San Francisco. Past President. Biofeedback 
Society of California. 


Frederick Lasker, MD 
Private Practice in psychiatry and biofeedback. Attending Staff, Children's 
Hospital, and Mt. Zion Hospital in San Francisco. 


Larry Meredith, PhD 
Clinical Psychologist, Director, Alcoholism Evaluation and Treatment Center, 
San Francisco; Consultant to numerous hospitals and agencies. 


James H. Anderson, PhD 
Clinical Psychologist; researching binfeedback with stress related disorders; 
consultant to mental health and law enforcement agencies; Board of Directors, 
Biofeedback Society of California. 


Alan Brauer, IID 
Psychiatrist, Stanford University; researching stress management with heart 
attack and hypertensive patients. Coordin. Biof. Dept. Menlo Park VA Hospital. 


Suzanne Sampson RPT 
Physical Therapist, utilizes biofeedback to enhance physical therapy techniques. 
Consultant; Lamaze Instructor. 


Forrest Decker, ACSW 
Licensed Clinical Social Worker; Oakland VA Clinic. Family therapy practice. 


Leslie Tauber 
Biofeedback/relaxation trainer; conducts workshops and relaxation groups. 
Executive Director and Board of Directors, Biofeedback Society of California. 


DeLee Lantz, PhD 
Clinical Psychologist. Coordinator of Training Programs. Teaches psychology and 
Biofeedback at various colleges and institutes. Research in cross-cultural 
cognitive development, biofeedback and physical disabilities. 


Vera Fryling i4D 
Psychiatrist; Director, Autogenic Health Center, Oakland. Assistant Clinical 
Professor at UC medical school for 8 years. Lectures and leads workshops on 
Autogenic Training, Psychosynthesis and Biofeedback. President, Association 
for Humanistic Psychology, Bay Area chapter. 


Robert Mithun, MD 
Resident in Intermal Medicine, Children's Hospital, San Francisco. Research on 
biofeedback and low back pain during pregnancy; pre-surgery biofeedback. 
Designs and builds electronic equipment; lst Class FCC license. 


Erik Peper, PhD 
Past President, Biofeedback Society of America, President-elect, Biofeedback Society 
of California. Professor of Interdisciplinary Science, San Francisco State University. 
Co-director, Pain and Stress Clinic, Albany Hospital. Private practice in holistic 
health and biofee peck: peaches autogenic training and biofeedback. Author of num- 
ofeedback. 
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Proprens Saheauie 


Week- 
end Hours 


i 20 Iponl 
eve. 7:00 = 10:00 Didactic Instruction in Biofeedback 


Sat. 9:00 = 6:00 Didactic Instruction in Biofeedback 
Sun. 9:00 = 6:00 Didactic Instruction in Biofeedback 


eae 14 Sat. 9:00 - 1:00 Personal Training and Clinical Experience 


2:00 = 5:00 Case Studies 
Sun. 9:00 = 1:00 Personal Training and Clinical Experience 


2:00 - 5:00 Personal Training and Clinical Experience 


ICC 36 14 Sat. 9:00 = 1:00 Personal Training and Clinical Experience 
2:00 - 5:00 Case Studies 


Sun. 9:00 = 1:00 Personal Training and Clinical Experience 
2:00 = 5:00 Personal Training and Clinical Experience 


IV 13# Sat. 9:00 - 1:00 Personal Training and Clinical Experience 
2:00 = 4:00 Case Studies 
Sun. 9:00 = 1:00 Personal Training and Clinical Experience 
1:30 - 4:00 Group Supervision/Lunch 
4:15 - 5:15 Personal Training and Clinical Experience 


V 134 Sat. 9:00 = 1:00 Personal Training and Clinical Experience 
2:00 = 4:00 Case Studies 
4:15 = 5:15 Personal Training and Clinical Experience 
Sun. 9:00 = 1:00 Personal Training and Clinical Experience 
2:00 - 4:30 Group Supervision 


75 hours 
+ 5 hours Individual Supervision, hours to be arranged with supervisor 


60 hours Total 
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Summary of Evaluation of Clinical Biofeedback 
at Biofeedback Institute of San Francisco; 
Preliminary Descriptive Data 


The purpose of this section is to summarize and review the more 
pertinent results of ongoing research examining descriptive 
data. Summarizations of treatment effectiveness pend further 
evaluation of clinical data and follow-up. For a more complete 
picture of the results thus far obtained from this research 

one must refer to the accompanying complete tables and figures 
and graphs. 


This commentary begins with a presentation of those variables 
relating to description of the clients included in this 
research and ends with a discussion of treatment and outcome 
variables. 


Clients. 

Included in this study were the first 324 clients seen 
and terminated at BFI. There were an equal number of males(164) 
and females (16Q) which is somewhat unusual when compared with 
most treatment clinics which ordinarily treat more women than 
men. The mean age of the client population was 37.6 with a 
standard deviation of 11.9. One-third of the sample (114/324) 
consisted of clients taking some form of medication for their 
condition, while the other two-thirds (210/324) were made up of 
those who did not take medications. There was a significant 
difference between the number of men on medication - 28% (46/ 
164) - and the number of women who required medication to help 
control their condition - 42.5% (68/160) There was also found 
to be a significant difference in the mean age of those not on 
medication - 34.9 - and of those on medication - 42.4. Almost 
equal numbers of clients were referred by professionals - 99 
by M.D.'s and 61 by other professionals - as were who were 
referred by friends or who found the BFI by themselves - 37 and 
127 respectively. 
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FIGURES 1, 2&3 


wedication 
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Most of the clients in this sample fell into the follow- 
ing diagnostic categories: 


AMMA Gt y Gels eis sb a eet tele le et ol On ee oc aence: WOME Teme onmen 
DEPRESS OMe cute ce cfotede LO i rcle sted) Bebe ote ero ON <etcicieteee —callet gutters 
ONS asThChal IGeVeleKlNan A adatom senor cane a oadan 2 IS! ge 
Migragmesic. sire sees eu cOtens oe Pale. be eal Sane eee SiO ae ace 
Aan ape Goo Hee aod « Sow. core. 2 Gaoas co LO case 
DEUd Tileletel o) ove tec ieie leks cholo ete OW ciara Meee caret oe Jl 5tr tere ema ammeter e6 
Muse leitensions.<2.50171% dca PS ne. oe sian POd cake eee ee O Meats 


Personals Srowtn.. fee.e Molle see BOSC rut eee LOM. am oes emer. 
Other diagnoses included tics, phobias, insomnia, voice problems, 
etc. The numbers of medication users as opposed to non-users 
differed dramatically in certain diagnostic categories. For 
example, while 20 of the migraine clients used some sort of 
medication, only three did not; eighteen tension headache clients 
took medication while 9 did not; pain clients distributed them- 
selves with 16 on and only four not on any medication; the ratios 
were reversed for muscle tension clients - 5 on and 12 not - 
and for clients whose primary diagnosis was that of anxiety - 
ILS} @haig (MIL seen Chaves 


Pre-treatment MMPI scores were obtained from approximate- 
ly 81% (264/324) of the present sample. It is worth noting that 
the mean validity scale T scores ranged between 50 and 55 with 
standard deviations ranging from 6.53 to 7.44, while the means 
of the clinical scales ranged from a low of 54.34 (scale 9) to 
a high of 66.44 (scale 4) with standard deviations between 7.81 
on scale 9 and 14.15 on scale 2. Not unexpectedly a significant 
difference was found between users and non-users of medication 
on the clinical scales 1 (Hs) and 3 (Hy): on med clients' means 
were 64.29 and 67.93 (scales 1 and 3 respectively), while those 
not on meds obtained means of 58.64 and 65.17 respectively. A 
Significant difference between these same two groups was also 
found on the K scale: 56€.67 for med users and 53.27 for non-users. 
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Treatment and outcome. 

In the present sample only one measure of outcome was 
available for all clients - an outcome rating made by the therapist 
at the end of treatment. The scale consisted of the following 
outcome ratings: O - used for those clients receiving treatment 
for three sessions or less and thus considered dropouts; l - 
indicates no improvement; 2 - slight improvement; 3 - moderate 
improvement; 4 - significant improvement; 5 - maximum improvement. 
The present sample of clients distributed itself this way: 0 - 
128 or 39.5% of the sample; 1 - 10 or 3%; 2 - 45 or 13.9%; 3 - 

36 or 11.1%; 4 - 58 or 17.9%; and 5 - 47 or 14.5%. 


The major modalities of treatment were: talk or some form 
of psychotherapy which took up approximately 48% of the total 
treatment time for this sample and which was used in 84.3% (273/ 
324) of the cases; EMG training (22.9% of the total treatment 
time) used in 52% (169/324) of the cases; TEMP (15% of the time) 
used in 39.5% (128/324) of the cases; EEG (12% of the time) in 
22.5% or 73/324 cases; and GSR (8% of the time) in 26.5% or 86/ 
324 cases. 


The average length of treatment was 8.8 hours (SD « 11.9), 
but when dropouts were excluded, the mean treatment time was 
13.4 hours. Of the 196 clients who stayed for treatment, 23.5% 
(4€) completed treatment in 4-5 sessions; 39.8% (78) received 
treatment lasting between 6-10 sessions; 14.8% (29) came in for 
11-15 sessions; 7.7% (15) had treatment lasting from 16 to 20 
sessions; 4.6% (9) of the clients received treatment lasting 
between 21 and 25 sessions; and for 9.7% (19) of the clients, 
treatment extended over more than 25 sessions (actual range was 
between 35 and 85 hrs.). 


Of the total sample, 20% (65) received no biofeedback 
treatment at all: these are considered psychotherapy clients 


294 


since the treatment given consisted of 100% talk. Of these 65 
clients, 42 (65%) were considered dropouts (came in for three 
sessions or less). Thus the clients given only psychotherapy 

as treatment at the BFI who formed a treatment contract constituted 
approximately 11.7% (23) of the total treated group. With respect 
to length of treatment these 23 clients whose treatment consisted 
solely of talk or psychotherapy distributed themselves as follows: 
4-5 hrs. - 4; 6-10 hrs. - 5; 11-15 hrs. - 2; 16-20 hrs. - 1; 

2i-25. hrs. ='3;3;morevthan 25 hrs. - 8. The only striking item 

is that nearly half (42.1%) of those clients whose treatment 
lasted more than 25 sessions received no biofeedback treatment. 


Length of treatment (i.e. number of sessions) differed 
widely between cases at different outcome levels: dropouts (0 
outcome), of course, had the least number of sessions - 1.8 hrs.; 
widens k= Wye ihesiag OwancouiKsy 2 So Call Ieiesign Cwhacems bo Weg eco ¢ 
outcome 4 - 14.€ hrs.; and outcome 5 - 14.9 hrs. While these 
differences are rather large, the only ones which are statis- 
tically significant are those between the untreated or dropout 
group (1.8 hrs.) and the upper three outcome level groups(3 - 
LE 57 ibeSo, He so MEE Iesia, einel Go WE.) lieeo )e 


An analysis of treatment outcome by medication revealed 
no statistically significant differences. However, there tended 
to be proportionately more medication users at the lower outcome 
levels than one would expect and proportionately fewer of them 
at the upper levels. While medication users constituted 35% 
of the overall sample, €0% of those clients at outcome level 1 
and 4€.7% of those at level 2 were on medication, while at the 
upper levels which indicate moderate to maximum improvement 
clients on medication made up only 32.6% of the group (25% at 
level) 3, 36.2%. at level 4, and 30.6% ati level 5): 


No differences in age were found for clients with different 


outcomes. 
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DIAGNOSIS X MEAN MMPI SCALE T SCORES 


DIAGNOSIS ie. L F K IL a 3 
Anxiety (42) 49.1 Bowe Bisa, 62.9 70.6 Gra, 
Phobia (20) OS 52.0 SOn6 mone 64.6 60.0 
Obsess-Comp. ( 1) 50 69 ze) 91 MOS 75 

Depression (18) 49.9 583 Shoe BP olf Yeas) 66.8 
Psychosis ( 6) Nip) 52 69.5 48.7 62n2 WB. 0 (Os 
Smoking ( 5) 47.0 53a0 50.8 Sano 55.10 64.8 
Alcoholism (0) - - - - - - 

Insomnia ( 6) 50.7 B3h0 3} 54.3 (3) 7/ 79.5 Glbeo 
Stut./Voice (3 :) 45.3 48.0 Si7 S28 Sh 5 Sasa 
he seas (5) Sa 57.4 54.8 64.8 60.4 67.6 
Tension HA (24) 49.5 50.9 Bon 5 61.8 60.4 Gee 
Migraine (GIES) Sil 50: 54.4 hehe 5) 60.9 BO). 5 6355 
Hypertension (10) S2e> 52.4 55.6 MH ote 63.0 6l5 
Circulation G6) 48.5 Gate ee. B42 Koc W 60.5 
Cardiovascular( 1) 42 64 53 85 o4 89 

Gastro-intest.( 4) Sil 3! Sake te! S45 68.0 68.3 TAS 
Asthma ( 4) 48.0 il ats: 5253 E815 61.8 63.5 
Pain (19) Wo 3} Sie S 5752) 69.8 O73) Piealt 
Musc. tension (15) 50.6 54.9 54.5 627, 64.4 68.1 
Muse. re-educ.( 7) ho.6 54.8 575 59.6 60.9 65.0 
Cones, Masod: Wie ©) Sika! S3o2 49.7 56.4 68.4 64.0 
Read./Subvoc. ( 1) 50 48 55 58 68 69 

Pers. gro/Exp. (18) SOcOm B5e.2 56.2) 53.4 63.6 63°53 
Other (2/1) Sls 515) S255: BY8} (8! 66.5 G2e 

Sex. dysfunct.( 4) 48.3 SO B56 5 Giles} V2.0 VOae 
Overweight - ( 3) Le 60.7 SO. Gl, 6287 657 
Bruxism (223) 46.0 Ono iL A 60.0 N50) 63.5 
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With respect to MMPI scores, scale 2 (D) and scale 7? 
(Pt) yielded siginificant differences between clients at different 
outcome levels. However these differences are relatively meaning- 
less or uninterpretable. For example, differences between mean 
scale 2 scores are quite large when comparing dropouts with 
clients at outcome level 1 andoutcome 5 (no change and maximum 
change), while the differences between dropouts and those at 
outcomes 2, 3, and 4 are quite small. Likewise on scale 7, the 
largest differences in mean scores occur between dropouts and 
clients at outcome 5 and outcome 1 while the mean score of drop- 
outs is quite similar to those of clients at the intermediate 
outcomes. Such a lack of linearity in the relationship between 
outcome and MMPI scores makes the differences observed rather 
uninterpretable. 


In the case of one treatment modality, talk or psycho- 
therapy, a significant difference was observed between different 
outcome levels with respect to treatment time percentage. Talk 
was used as a treatment modality 55.7% of the total treatment 
time in the cases of dropouts while only used 42.9% of the time 
in the cases of remainers. Most probably, this difference reflects 
the need for more talk, questioning, counseling, discussion in 
the early sessions as opposed to later sessions when clients may 
spend longer periods silently training without as much need for 
talking. Early sessions demand that time be spent defining the 
parameters of the disorder, discussing its antecedents and con- 
sequences, etc. while later sessions demand much less of this. 

No other significant differences were observed with 
respect to treatment time by treatment outcome. 


In other two-way analyses examining treatment time by 
medication, it is noteworthy that the only two significant 
differences obtained revealed that clients on medication under- 
went EMG training for 28.9% of the total treatment time and 
TEMP training for 20.09% of the time while clients not on 
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medication used up only 18.4% and 11.09% of the treatment time 

on these modalities respectively. These differences are statis- 
tically significant and are further confirmed in the following 
observation: 64.9% of those clients on medication received at 
least some EMG training, but only 44.3% of all the non-medicated 
clients had some EMG training; and 45.6% of all clients on medica- 
tion, as opposed to 34.3% of those not on medication, spent some 
time doing TEMP training as part of their treatment. 


SUMMARY OF FINDINGS (N= 324) 


Males = Females. 
1/3 on Medication, more Women than Men, more Older. 
1/2 referved by Professionals (most M.D.s) and Self (through friends). 


Modal Diagnosis was Anxiety; Personal Growth, Tension Headachés, 
Migrain followed in frequency. 


MMPI Average Profile: 9 (Ma) Low, 4 (Pd) High, 2 (D) had 
Greatest Standard Deviation. 


Physical Therapist saw most of Pain cases, Muscle Reeducation. 


Outcome: 1 No Improvement = 3% O Not Treated 
2 Minimal Improv.=14% Dropped out 
3 Moderate Impr. =11% Referred out = 39% 
4 Significant I. =18% 
5 Maximum Impr. =15% 


Modality: Talk used in 84% of the cases 
EMG used in 52% of the cases 
TEMP used in 39% of the cases 
EEG used in 22% of the cases 
GSR used in 26% of the cases 


Treatment Length: 8.8 Hours (sessions), Standard Deviation= 12. 
13.4 Hours (sessions) if do not include dropout 
referred and not treated group. 
Maximum successful outcome achieved by sessfon 14. 


No relationship between outcome and medication use or age. 
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OUTLINE FOR BRAIN BIOFEEDBACK RESEARCH 
by 
G. Fuller, C. Kerns, D. Sweet 


Author's Note: This is a preliminary outline which has been 


Me 


We 


left in original format; note, for example that 
EEG is “eeb" etc. 


INTRODUCTION 


Upon defining the characteristics of externally detectable brain waves 
and describing the subjective emotional states associated with the 
various electrical brainwave patterns the next step is the examination 
of various means of becoming aware of the particular state, recognizing 
the level of consciousness subjectively, and learning to control the 
state of mind in conjuction with control of brainwave activity. This 
portion of the study will deal with several aspects of learning as 
applied to eeb activity learning. 


The first section concerns the psychological aspects of the psycho- 
physiological functions. Since the study of cortical electrical 
activity can hardly be isolated to separate studies of mind and body, 
the only separation to be made is in perspective. Therefore the first 
part of the following section is devoted to the philosophy of eeb 
research in light of conditioning. 


The second section deals briefly with the instrumentation and training 
methods employed in eeb and physiological conditioning. These vary 
with each experimenter and therefore can be dealt with in only a 
general way, in outline form. 


The third section deals with catagories of research and learning. Each 
division of psychological inquiry has investigated the electrical 
activity of the human brain and that of other animals and attempted 

to carrelate hypotheses already in use with those of brainwave research. 


THEORIES AND HYPOTHESES OF BIOFEEDBACK LEARNING 


A. PSYCHOPHYSIOLOGICAL PRINCIPLE- 

Every change in the physiological state is accompanied by an 
appropriate change in the mental-emotional state, conscious or 
unconscious, and conversly, every change in the mental-emotional 
state, conscious or unconscious, is accompanied by an appropriate 
change in the physiological state, (Green, etal 1970). 


B. ROLE OF INSTRUMENTATION IN LEARNING CONTROL OF UNCONSCIOUS PROCESSES 
1. Combined use of verbal report and physiological measures suggests 
the possibility that man may learn to exercise greater control 
over certain mental events, specifically those associated with 
controllable physiological events. (Stoyva, 1970) (Kamiya, 1968) 
(llart, 1967) 


2. Approach: Precise measurement of physiological and mental 
phenomena, information feedback, and shaping (Stimulus-response 
construct) are applicable to wide variety of psychophysiological 
events. (Stoyva, 1970) 
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C. GOALS OF FEFDBACK LEARNING PSYCIIOPHYSIOLOGY 
1, Internal control by the individual is the appropriate goal of 
applied psychology; teaching people to become self-directing 
and self controlled. (llart, 1970) 


2. Altered states of awareness - Identification and classification 
of states of awareness without assigning to these states any 
unusual causal properties. (Hilgard, 1969) 


III. TYPES OF LEARNING OF PSYCHOPHYSIOLOGICAL CONTROL 


A. AUTOGENIC- 
1. Yoga - years of training in meditation enables certain individuals 
to control specific bodily functions and mind so that practitioner 
is obvious to external and internal stimuli. (Anand, etal, 1961) 


2. Zen - similar to yoga in training time and observable phenomena. 
(Kasamatsu, tiirai, 1966) 


\f 3. Meditation & Self-llypnosis - lengthy training (as compared with 
‘ operant conditioning) produces altered self-awareness and limited 
control. (Bucke, 1961) 


4 


Ba. CLASSICAL CONDITIONING 
1, Findings indicate class. conditioning is automatically and 
rapidly extinguished in humans (Jasper, Shagass, 1941) 
2. Used primarily on animal cond. studies (Black, etal, 1970) 


C. OPERANT OR INSTRUMENTAL CONDITIONING 
“f1. Primary means of training in the control of autonomic nerve 
» system and eeb patterns. 

¢ 2, Training set up is closed loop (no outside stimuli) or open loop 
(E. can inject stimuli) electrical/mechanical path for information 
to flow from subjects body, throush detection and recording 
devices to a feedback results indicator within the sensory field 
of the subject. Feedback may be sound (Kamiya, 1968), light 
(Brown, 1970), meter (Mulholland, 1968), or combinations of 
methods, 

» 3. Training consists of either enhancement or suppression of eeb 
frequency bands, control of electrical activity, and manipulation 
of mental state and physiological state to achicve some 
beneficial result. (Mulholland, 1968; Kamiya 1962, 1968, 1970; 
Brown,. 1969, 91970; Hart, 1967; Green etal. 19695 1970) 


D. TRAINING PROCEDURES (GENERAL) 
1, Orientation testine--prior info is obtained in some experiments. 
a) personality inventory 
b) James I-Ff scale - behavior control 
c) Field dependence - (Rod & Frame) 
*d) CPI-flecibility scale 
€) Recall test (Green, etal, 1969) 
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~ 2, Baseline Testing - Alpha, Beta index for conditioning exp. 


ES. 


(Peper, Mulholland, 1969, Peper 1970) Alpha, Theta index 
(London etal, 1969; Hart 1967; Green etal, 1969) for hypnagogic 
imagery, creativity. 


Post Training Testing - questions on emotional states (feelings) 
- (Kamiya, 1970; Brown 1969-70; Antrobus etal, 1967) 


FAV. INSTRUMENTATION IN EEB FEEDBACK CONDITIONING 


A. BASIC EQUIPMENT 


Me 


Feedback learning equipment is basically similar, with peripheral 
plug-in devices and stimulating devices tailored to fit the 
particular experiment. 


. Equipment is sophisticated electronic receiver for electrical 


activity with frequency discrimination, multi-channel pick-up 
and recording capability, timed recording of voltage and fre- 
quency variations and conversion of signals to sensory stimuli. 


B, TYPES OF EQUIPMENT - RESEARCIIERS USE VARIOUS TYPES OF MONITORS 


We 


N 


Grass Model S Eeb - basically a polygraph recording device with 
special inductive clectrodes for brainwave detection (Mulholland 
Runnels, 1961, 1962; Dewan, 1964, 1967, Hart, 1967, Nowlis, 1968) 


. Grass Model 4 Polygraph (London etal, 1969) 
. Offner 8 Chan. Port. (Bagch, Wenger, 1957) 


Grass Mod. 6 Eeb (Brown, 1969-70) 

a) This set up used as feedback stimulus a 6 volt blue light set 
in a box with a magnifier over the front(open) end with a 
2 x 3 foot diffussion screen between the lamp and the subject. 
(Brown, 1970) 


. Peripheral Equip. - Grass SE driver-amp. Krohn-hite adjustable 


band pass filter, Schmidt trigger, Audio Amp (Scott 299-B), 
Rectifier, state relays, time delay relays (Adjustable). 


c. EQUIPHIENT CONFIGURATION - 


~— 


ile 


Electrodes attach to the subject's head with electrically con- 
ductive paste. The electrical signal is connected to an eeb 
amplifier. Output from this amp. is connected to the oscillograph 
for recording and oscilloscope for monitoring. Output is also 

fed through a low freq. filter & thru an audio amp. to a rectifier 
which drives a relay. The relay turns a function genrator on §& 

off which in turn drives the audio or visual display. (Hartzell, 
Green etal, 1971) (Mulholland, 1962; Denan 1964, 67; Kamiya, 1962, 68) 
In addition a computer is sometimes used for data monitoring, 

display, or correlation. (Brown, 1970) 
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V. CATAGORIES OF RESEARCII AND LEARNING 


A. 


YOGA, ZEN, MEDITATION 


IN 
aie 


SF 


Yogis, Zen practitioners exp. high degree of eeb control while 
in meditative state (Baschi, Wenger, 1957) 

Zen masters show exceptionally stable alpha with some theta 
but with wakening characteristics (Kasamatsu, Hirai, 1966) 
Yogis & Zen masters maintain control even under stress from 
external sources and with eyes open (Bagchi, Wenger, 1958; 
Anand etal, 1961) 


. EEB AND CORRELATION WITH! OCULAR STIMULATION AND ORIENTATION 
Mo 


Direct correlation between eye positioning and alpha inhibition 
(Dwan, 1967; Mulholland, 1969), therefore most alpha training 

is done with eyes closed. 

Exp. show that eve shift and accommodation as well as visual 
“blurring can increase alnha output. (Mulholland, Evans, 1965; 
Dewan, 1967). Other exp. showed that this was a low incident 
effect (Brown, 1969; Fenwick, 1966) 


. Ocular Function-Physiological and electrical as system, effects 


the production of alpha and alpha desynchronization. Alpha can 
be seen in terms of RAS effect, muscular tension, and attention 
to visual stimuli (Mulholland, 1968) 

Internal, private, subjective, voluntarily directed attention 
states which are induced by prior instruction and activated by 
subject can be reliably inferred from eeb readlut (Mulholland 
Runners 1963) 


: OPERANT CONTROL, FEEDBACK REGULATION, AND AUTO-CONTROL OF ELB. 
We 


Subjects can learn in a few trials to discriminate between their 
own brainwave patterns if reinforced with verbal or audio 
stimulus (Kamiya, 1962) 

Awareness of eeb and discrimination is more difficult to learn 
if there is no explannation of purpose or goal of experiment. 
(Rosenfeld etal, 1969) 


. Studies concern primarily with alpha enhancement and inhibition 


(theta-drowsiness inhibition, beta-alertness inhibition) because 
of its hypothetical relationship to a "pleasant'' emotional state. 
Studies show that ocular functioning effects alpha but auditory 
function has little effect unless accompanied by ocular function- 
ing, therefore feedback studies use audio feedback and assoc. 
mental activity as factors of feedback (Nowlis and Kamiya, 1970) 


. Feedback eeb can be used as index of behavior. (Peper, 1970) 
. Voluntary or auto control of eeb is a function of volition 


(psychological) and physo, parameters (resting state) (Green, etal, 
1969) (llart, 1968) 


EEB AND ALTERED STATES OF CONSCIOUSNESS 


We 


Subjects can learn to descriminate between sleep states (Rem l §& 
Stage 2 NREM) with verbal feedback. Sleep research is hampered 
by length of exp. and low motivation of Ss. (Antrobus §& Antrobus, 
1967) 


. Experiments on eeb alpha follow 3 stages-baseline testing, feedback 


learning, and Ss explaination of subjective emotional state. Most 
recent studies include a section in which subject tries to 


ibys 
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describe his state while producing long alpha or theta trains. 


. New studies attempt to enhance Ss alpha in eyes open state, 


using light as stimulus, previously noted was finding that 
disattention or "blurring'’ of vision helped Ss to produce alpha, 
Exp. using low blue light behind diffusion device with emotional 
state questions after found that alpha was enhanced considerably 
and that a highly euphoric state was produced (Brown, 1969). 

Also noted that ocular displacement as a means to produce alpha 
was low incident phenomena. 

After alpha training has been successfully completed it was noted 
that Ss ''Resting'' baseline alpha was higher than before training. 
Ss reactions were that they preferred to ''produce" alpha rather 
than try to "'suppress'' alpha. (Kamiya, 1969) 


- CLASSICAL CONDITIONING OF EEB ACTIVITY 


Early studies indicate classical cond. of eeb is possible but 
effects are automatically and quickly extinguished, (Jaspar, 
Shagass, 1941) (Jaspar, Cruikshank, 1938) 


. Classical cond. of animals both reward and punishment show good 


results for alpha and theta. Some exp. use curare as a means 
of obtaining good result definition (Carmona, 67, Sterman, 
Wykwicka 67, 68) 


CORRELATION OF EEB AND CORTICAL EVOKED POTENTIAL AND INHIBITION. 


Vee 


(Br 
Sis 


a 


Be 


Some studics have shown that alpha functions as a pacen ker for 
cortical activity by noting synchrony and asynchrony of bilaterally 
recorded alpha and beta activity (Garoutte, 1958) 

Extreme anxiety impairs alpha activity (Wells, Wolf, 1960) 

Studies are now underway attempting to link brain response, eeb 
with intelligence; attention and alerting time as faltors of 
intelligence (Shucard, 1970; Mulholland, 1969) 


SEE BR IVRHOSIko AND eS tee 


Studies of ceb of Ss in both a hypnotic ''trance'' and while 
producing high degree of alpha show similar eeb patterns. There 
is a high decree of correlation between a parsons ability to 
produce alpha and hypnotic susceptability. (London, etal, 1968) 
Studies show that hyp&notic susceptability is enhanced by alpha 
training. Ss subjective evaluation of two states show a high 
degree of similarity (London, etal, 1970) 


EEB AND ESP PERFORMANCE 


We 


Verbal reports indicate that theta is related to psychic experience. 
(No data in writing) 
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A. 


Introduction 


General info about Brain waves 
1. definition - fluctuations of electrical potential of the brain 


2, measurement- EEG amplifies small voltage at scalp and traces out 


recordings 

3. discovery - by Austrian psychiatrist Han Berger in 1929 
(original articles and biography in Supp 38, 
EFG Clin. Neurophysiol.) 


Wave characteristics 

1, Each wave varies in characteristics other than freq. but there 
appears to be no systematic progression of change across the brain 
wave spectrum 

2. In the freq band there seems to be specific dominant freq of 
synchronous waves at any one time. 

3. Progression from one end of freq spectrum to other is thru 
intermediate freq. bands, 


4, Measurable characteristics 
ox CG Ds 
a. freq 12-50 8-12 3-8 1-3 
b. amplitude usually low varies with 50 usually high 
moo.t as typical low 
c. shape non synchronous synchronous synchronous 
varying 


d. duration - amount of time in one state varies. 


: xh i? gre 
(1) o¢ index (in %) =, Sendo wie 
time monitored 


6 wipes 
a. bursts - short duration (.5 sec) spindles (skytmic fluctuation 
of amplitude) 
b. constant - lonser duration occurring in spindles 


6. Uniqueness 
a. any tiven interval of acty. is unique 
b. general characteristics of EEG record for one individual are 
similar at different time (Walsh, 1957) 
(1) twins exhibit similar EkG characteristics 
(2) limited identification by comparing LEG tracins-s of any 
one individual, can he made. 


Brain wave states as an index of psychological and physiological 
state. 
1. Identifiability of brain wave state is easily done; a quantifiable 
measure 
2. Coorelations can be made to independent measured characteristics. 
a. physiolovical punctioning 
b. alertness-relaration state 
c. intrapersonal state and personality characteristics 
d. performance 
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II. Psychophysiological functioning 


A. Neural functioning 


if 


Single neurone activity 

a. "all or none" principal 

b. electrical potential spike travels along neuron axon which 
causes chemical change which in turn causes neuron to fire 

c. excitability of single neurone 

Brain waves are an aggregate of individual neuron activity - 

a gross measure of electrical acty. from them is what EEG 

provides 

groups of neurons have propensity to exhibit rhuthmic electrical 

potential fluctuations (Adrian, 1947, Bremer, 1953) 

a. appears true of all brains cells - not just mano 

b. isolated brains have brain wave activity for hours after 
decapitation. 

c. this activity continues even when brain is subdivided. 

d. it continues when synaptic connections are blocked with 
nicotine (Libet and Gerard, 1939) 

e. freq of wave is coorelated to amt. of isolated cortical 
material. 

Physiochemical factors .ffecting brain wave freq. (within limits 

of cell destruction.) (Lihet §& Gerard, 1939) 

a. positive coorclation of freq. to brain temperature 

b. PIl coorelation heyond range of 7.8-6.2 

c. Osmotic pressure (sucrose level} seems to have little effect 

d. Presence of clectralites 
1. Na* + K* INCREASES FREQ. 

2. Cat+ + Me** lower freq. 

foci of brain wave activity 

a. Mwave strongest in occipital region 

b. More than one region of o<burst activity has been noted 
(brazier, 1949) 

c. As state progresses from&toAgoing to sleep, the focus of 
acty. shifts to the frontal region, with more than one focus 
commonly noted (irazier, 1949) 

bifferent cortical areas act as blocks of b.w. activity (Coopers 

Mundy - Castle, 1952) 

a. aregion of cortex may be in b.w. acty. at same freq but at 
different phas of wave 

b. different regions may have slightly different & freqs. 

Brain wave sweeping 

a. o<waves recorded along longitudinal axis of brain reach peak 
amplitude sequentially (sweep) 

b. usual movement of this apparent traveling front of activity 
is from front to rear. 

c. typical speed of front of peak amplitude front is about 
5 meters/second 

d. Instantaneous phase changes 
1.°Ywave measured from peak to peak of ten shows one short 

or lone interval which causes phase shift. 

Subcortical neural activity and brain waves 

a. Existance of some resulator of b.w. activity has bcen hypothesized 
(Bishop, 1949; Jasper, 1954) 

b. Activation of cortex by R.A.F. causes blocking= ( acty 
(Jasper, 1958; Lindsley, 1958; Moruzzj= Magoon, 1949) 
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II B_ waves § excitability cycles 


MG 


cyclic waxing & waning of responsiveness of cortex to afferent 

volleys of sensory impulses, related to phase of wave has 

been shown (Bishop, 1933, Jarcho, 1949) 

a. phase coorelated to reaction times to visual stimuli 
(Lansing, 1957; Calloway & Yeazer, 1960) 

b. to accuracy of visual recognition of info shown at threshold 
levels. 

This is consistant with theory of primary impulse discharge 

as origin of b.w. activity. 

It appears that high excitahility is associated with --phase 

of cycle (Dustman & Beck, 1965) 

Following a synchronized vally in optic nerve, during recovery 

period,cyvlike waves may develop. (Bartley 1936) 

a. this lasts up to 200 m sec 

b. appears as summations of high freq spontoneous discharge 
(Bishop & Clare, 1952) 


II D Brain waves and sensory impulsed 


Ne 


Brain wave related cxcitability cycles would seem to cause 
delay in processing of afferent sensory information that is 
would appear as delayed reaction times in different b.w. states 
Reaction times in&are slightly but significantly smaller 

when ingX. (Boswéll, it. al., 1962) 


. Assuming constant transmission limis and cortical reactions 


time’ subsequent to arrival of sensory impulses this delay 

could be accounted for by excitability cycles. 

Isolation of the brain causes stronger and more regular 

wave activity (libet & Gerard, 1939) 

Reaction to external stimuli 

a. de synchronition occurs when R.AF. currates cortex 
(Jasper, 1958) 

b. blocking time is related toexfreg (Bernhard, Skoglurd, 1943) 

c. While reaction times can he altered buy different 
presentation proccedures of stimuli, no cooresponding 
difference in blocking time was noted (Stamm, 1952) 

Reaction upon eye closure 

a. <Swaves are commonly noted upon eye closure 

b. a{starts at higher than normal freg § lower than normal 
amplitude, then changes to normal in 5-3 sec. (Cooper, 
Mundy-Costle, 1952) 

c. It is abouzht that eye closure allows the occupital 
area to begin synchronous activity which spreads across 
cortex. 
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II Attention §& Brain wave state, 


A. 


i 


Some relations of bw state to attention to external stimuli 
and to involvement in specific mental operations appears to 
exist. 

Coorelation is not one to one for some attentive states 

apparently enhance or have little effect upon a rhythms in 

(Mundy-Costle, 57) 

There seems to be a general trend from alertness to relaxation 

associated with decrease of b.w. freg. 

Individual difference of response to stimuli as were different 

individual responses are great. fKrutman § Shaw, 1965; Harrison, 

1946) 

{Wave state 

is typical of alertness and active response (Ellingson, 1956) 

Externally directed attention, especially that related to 

alerting stimuli generally is associated with state and 

blocking. : 

a. Visual stimuli - this causes must effective x blocking 
(1) Photic stimuli - causes must consistant response in 

blocking time. 

(2) attention to visual field. 

(a) visual accomodation to objects seems to be a 
necessary part ofXblocking (Dewan, 1966) 

(b) attemtped visual fixation, cven with eyes closed 
or in darkened room is associated withsblocking 
(Adrian §& Matthew, ) 

(c) The inore conplex tke visual stinulation the longer 
G>Ssupression is.maintained (Berdyne, 1965); 
it is suggested that this is due in patterned fields 
to repealed bcular fixation §& accomodation (Cobb, ) 

b. Auditory stimulation - when not alerting type accasionaly 
induce, 

(1) barely audible stimuli, which seemingly require more 
attention for induce, more Frequently (VDurrup & 
Fessard, 1935) - in biofeedback situations had auditory 
feedback causes uncontial led, blocking 

(2) in intense auditory aeeenessh rhythms can be last 

Aappear, but when accompaniéd by loss of ocular 
fixation § accomodation (Oswald, 1959) 

c. tactile stimulation 

(1) caused no change in increase inc<activity in 70% 
cases tested (fraris & Berber, 1938) 

d. physical activity causes «blocking with duration of () period 
related to amt. of effort (Ivanova, 1959) 

Internally directed attention 

a. problem solving (c.g. Math §& Memory) generally causes an 
individual to move tofAstate (Kamiya, 1962; llarrison, 1946) 

b. Examples to the contrary sometimes occured (Larens & 
Darrow, 1962) in up to 30% of cases (Werre, 57) 

c. use of visual MMAXXNXXIILXXKAXMHXRXIARXMXNMIMMNXENXE mazry 
appears to cause blocking as a peneral trend with many 
exceptions (Krertman §& Shaw, 1965) 

Adaptation to environmental set 

a. there is an anparent increase of incipintx activity as one 
grows accustom to his surrounding (Gellharm, 1957) 
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Comeerotate 
1. is a reliable but not infalible index of relaxed wakefullness 
(Ellingson, 1956) 
2. there is a low coorelation - 47 between degree of attention 
estimated by subject and& index (fraissee § Vorllaume, 1961) 
3. Continuous attention scts (vice alerting stimulii) facilitates 
wave production (‘fulholland, 1962) 
4. Episodes of blank rut (loss of sense of vision) after periods 
of exposes to uniform field are associated with ,é< activity 
(1) blinking supresses blank out and alpha production 
(2) indiv with high — under are most likely to experience blank 
out (Cohen, Cadwallader, 1958) 
S. Increased amplitude and freg have been noted in conjunction with 
expectation of stimulii after a warming it was coming (Darrow, 1947, 
Williams 1940) 


D. Low amplitude, lower freg% is indicative of a drowsy state (Anliker, 1963) 


1. usually subject lapses into first stage of sleep after this type 
of activity (kamiya, 1961; foulkes & Voagel, ) 
2. gxtends to disappear as distinguishable wave just before going 
tomsileenn 
E. €@state indicates individual is at the terge of sleep 
1. indiv can be easily brought to state of attention from this state 
(Kamiya, 1961) 
2. Individual returns tox with external stimulii (vice B) (Green, 
Green, 196-) 
3. When aroused subject in this state may assert he was not asleep. 
F, Deep sleep indicates activity 
1. after a period of apparently interspersed O© §& A, andividual goes 
into & 
2. Individual in this state is hard to awaken 
3. Usually individual in 4 state is not experiencing mental activity 
@Qechsiiatren se Cara ler 002ml UGS Nalco. me © ad limeloGs)) 
4. LEG resperse to external stimuli can be noted in (Allison, 1965; 
Hernandez-Pean, 1963, Rosner, et al., 1963, Williams et al. 1962, 
1964; Wabiman & Kremen, 1965) 


IV Physiological coorclates to B.W. states 
A. Autonomie nervous system functioning 
leellcantenate 
2. Blood pressure 
3. Relative temperature 
4. Palmer conductance 
a coorelated to(X activity (Malmo, 1959) 
S. Autonomic halance 
b. there appears to he no relationship betweeno{ andex and 
predominance of one domain (Sternbeck, 1970) 
6. Glandular activity 
B. Voluntary movements 
1, There are some indication that relationship exists between 
initiation of voluntary randon muscle movement &Q phase 
(Kibbler & Richter, 1950) 
a. In repetitive muscle activity no relationship was seen 
(Cooper; Mundy-Costle, 1960) 


SO 


IV C. Wave freg and age 


1. very slow and lareeol waves in fetus (Asimov, 1963) 

ae freg increases during childhood until about age 17, with freg 
in the 8-12 Ilz range (Burger, 1932; Davis §& Davis, 1936; Bernhard 
& Skaglund, 1939; Lindsley, 1936; Durup & fessard, 1936; Loomis 
Ge Boy WWISOS Sibi, W557) 

3. from age 17 on (& rate decreases (friedlander, 1958) 

4. No information on other Brain wave states is available 

V. Performance 

A. Problem solving 

1, a coorelation of - 46 was found between oY index and problem 
solving efficiency (Bechman, Stein, 1961) 

B. Memory 

1, Immediate digit recall was better eee as opposed to 
won X (6) after feedback training (Hefferman, 1970) 

C. Perception 

1. time perception is poor when subject is in low amplitude 
state (Drowsy) (Anliker, 1963) 

D. Intelligence testing 

1. there is some indication that Intelligence test performance is 
lower for individuals with higherdindex. (Sugarman, 1961) 

E. Reaction times 

1 


. are reliably but only slightiy shorter in (3 than ino(state 


(Boswell, et al., 1962) 


VI feelings, moods §& personality traits 


A. 


Internal subjective states-certain moods of feelings are associated 

with periods of different brain wave states 

1. A -pleasurable feeling, increased inner awareness (indirected 
subjective responses) 
uncertainty, contemplative, transcendental thinking, remembering, 
drowsy, passive, sleepy, wish fulfillment, intense, tired slugish 
(forced choice selections of descriptors) 

2. fxunpleasant thoughts, excitment (undirected descriptions) 
angry, aggravated, initated impatient, unhapppy, shakely, in- 
vestigative. (forced choice selections) 

3.@ problem sovling, orunting self to environment (undirected) 
vacillating, passive, sleepy, wish fulfillment (Brown, 1970) 

4. A - deep sleep 


B. Moods associated with(G\state are increasingly noted in individuals 


C. 


afterA feedback training (Schmerdler & Lewis, 1971) 

Emotional stimulii or feclings when correlated to brain wave 

states produce ambisuous results 

1. word association of emotional words had no effect upon 
activity (llarrison, 1946) 

2. but another experiment during visual perception of emotional 
signifcant nnd neutral words showed less activity during 
emotional sig words (Herneman & Emrich, 1970, Dixon & Lear, 1963) 

Se supression has heen related to states of worry, fear or 
apprehension, 


Sata 


. Personality facts 
. coorelation of personality profiles with index 


as higher of index-passive, submissive, dependent receptive, avoids 
effort, responsiblity § contact with others 
(Saul, Davis §& Davis, 1949; McAdam G McClatchey, 1952) 
Slow, cautions, steady (Mundy-Castle, 1953) 

b. low gMindex 
consistent, well directed, having a freely indulged drive to 
activity (Saul et al., 1949, McAdam, AmClatchey, 1952) 
quick, empulsive, variable, highly stimulable, (Mundy-Castle, 
1953) 

c. a basic dichotony of passive - active personaltiy coorelated 
to high to alpha under has been suggested (McAdam §& Dime, 1954) 


. Neurotic tendances and brain wave states 


a. kanked Rorschach replies determining neurotic tendancies show 
a coorelation of-411 with A index (McAdam § Orme, 1954) 

b. There are indications that sweeping direction of brain waves 
in related to neurotic behavior with Anterior to posterior 
as normal (Cooper - Muncy-Castle, 1960) 


. There seems to be no coorelation between MMPI test scores and 


A wave characterustucs (A index - amplitude 
(Costa, Cox, §& Katrman, 1965) 
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Your opinions will be taken into consideration in 
the preparation of future editions. Pllease fill 
in the brief questionnaire sheet. Just fold, stamp 
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Please indicate whether you are a: 

= bicensed professional (Circle: PhaDiy M.D. RN. 
RPT, MSW, other ) 

___ Biofeedback Assitant, working with 

Sobers 


What field are you working in? 


How does this manual compare with other clinical 
biofeedback books available? 
meexceliont ® Good” baie Poor 


Most intormatever chapters lal l Lil lve Ve Vie VEL 
Least informative. chapters?i, bi fri ivoVv.Visvail 


Overall impression? Please rank: 1-5 (5:best) 

ne Didsyou, find: the book ito berloricably orcanized 
Was it written in a clear,understandable style? 

~ Did the graphics enhance comprehensibility? 

__Were difficult concepts well explained? 

__ Were issues covered valuable to a. further 
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How could this manual be improved? 
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Uhank you for your comments, George D. Fuller,Ph.D. 
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